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What Cromemco computer card 
capability can do for you 


The above diagram shows in a func¬ 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor, This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent 1/G. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPH ICS 

Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast’TV pictures. 



You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS Of STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5" 
and 8” floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives, 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our P$8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter¬ 
minals, printers, color monitors and disk 
drives. 

CONTACT YOURCROMEMCO REP 

There is even more capability than 
we're able to describe here. 

Contact your Cromemco rep now and 
get this capability working for you. 


CROMEMCO COMPUTER CARDS 
PROCESSORS — 4 MHz Z-80 A CPU, single 
card computer, I/O processor * MEMORY — 
up to 64K including special 48K and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability • HIGH RESOLUTION COLOR 
GRAPHICS — our SDI offers up to 754 x 402 
pixel resolution. * GENERAL PURPOSE 
INTERFACES —QUAPART four-channel serial 
communications, TU-ART two-channel 
parallel and two<hannel serial, BRIO B port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-channel D/A and A/D converter, printer inter¬ 
face, floppy disk controller with RS-232 inter¬ 
face and system diagnostics, wire-wrap and 
extender cards for your development work. 
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Ultrasonic heart sector scan 


High-resolution display with aIphanumerits 


Management Information Display 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 

Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDJ * is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays {756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
sy s tem offers in an NTSC-conform i ng 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 

Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096<olor palette) with instructions like 
DEFCLR (c, R, C, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 


•US. Pat. No. 4121263 



Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 

The SDKs high resolution gives a 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 Image lines. Ver¬ 
tical line spacing is 1 pixel, 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors {red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 



Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 

DISPLAY MEMORY 

Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit¬ 
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 

The Model SDI has been used in scien¬ 
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 
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Tournament for Computers by Peter W 

Frey / One of the surprises was the impressive showing 
of the microcomputers and hand-held electronic units. 

38 Build a Z8-Based Control Computer 
with BASIC, Part I by Steve Ciarcia / 

Zilog's new single-chip microcomputers ease the construc¬ 
tion of a small, inexpensive computer system. 

48 Harvesting the Sun's Energy by 

George E Mobus / A computer model helps deter¬ 
mine the amount of solar energy received by a fiatplate 
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94 What Time Does the Sun Rise and 
Set? by Bruce Barkstrom / This sunrise-sunset pro¬ 
gram calculates many parameters associated with the sun, 
including the amount of solar radiation received by the 
earth. 

136 Multiprocessing with Motorola's 
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microprocessor is designed for use in a multiprocessor sys¬ 
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158 Computer Simulation of a Solar* 
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cuit model makes heat flow easier to understand. 

178 Energy Conservation with a Micro¬ 
computer by David R Jackson and John M 
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. stands well above 
other S-100 graphics dis¬ 
plays in its price and per¬ 
formance range." 

BYTE, Product Review 



". . . better monochromatic 
. . .display. ..." 

ELECTRONIC DESIGN, 
1981 Technology Forecast 


MICROANGELO 

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

512x480 resolution black and white and vivid color displays 


RS-17Q com¬ 
posite or direct 
drive output 

Local or external 
sync generation 

4 Mhz Z80 
microprocessor 

60 hertz real¬ 
time clock 

8 level interrupt 
tie-in 


IEEE S100 bus 
compatible 
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Light pen 
interface 

Time multi¬ 
plexed refresh 

4K resident 
Screenware 11 * 
Pak I operating 
system 

32K RAM 
isolated from 
host address 
space 

High speed 
communications 
over parallel 
bus ports 


Screenware™ Pak 1 

A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™ Pak II 

An optional software superset of Pak I which 
adds circle generation, polygon flood, program¬ 
mable split screen for separate graphics and ter¬ 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


And now.. .COLOR!! 

The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as “bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program¬ 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink¬ 
ing bit plane, and a highly visual color editor are 
standard. 



8455-D Tyco Road • Vienna, Virginia 22180 • TWX: 710-831-9087 • (703) 827-0888 
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Editorial 


When you don't have ten 
thousand people and a few 
thousand years in your budget, 
you need MILESTONE 1 ''. 



IBM's 

Personal Computer 


With today's concerns about increasing 
costs and declining productivity if s true 
more than ever that any project worth do¬ 
ing deserves careful planning. Whether 
you're planning a construction project or 
the opening of a new retail store, you 
must carefully schedule your manpower, 
do liars and time In order to maximize pro 
ductivity. 

MHISTONE Is a critical-path-network- 
analysis program. It runs on a desktop 
microcomputer, is inexpensive and simple 
enough for anyone to use, 

For MILESTONE a project Is sImply any 
task made up of steps that must be per¬ 
formed in sequence. After dividing a pro¬ 
ject Into ifs composite steps. MILESTONE 
can heip you plan, schedule and control 
the project. 

MILESTONE treats your project as a series 
of activities. Each activity has a name, 
duration, capita! cost, mix of manpower, 
and an associated list of other activities 
that must be completed first. The list of 
associated activities provides a thread 
that MILESTONE uses to link all the jobs 
together Into an overall project schedule. 
Everytime you add a new activity or make 
change to an existing one, the entire 
schedule is recomputed and the results 
are Immediately redisplayed on the 
screen. 

MILESTONE requires 54K RAM & CP/M. 
Also available for Apple Pascal, UCSD 
Pascal, or CP/M-S6 operating systems, 
Specify Z80, 8080, CDOS or 8086. For¬ 
mats: 8'' single density IBM soft-sectored, 
Cromemco CDOS, SVa" NorthStar DD, 
Mlcropolis Mod ll r Superbrain 3,0, Apple 
II. Price is $295, Manual alone—$30. Add 
$7.00 for shipping and handling. 


SOFTWARE 

SOFTWARE 
DIGITAL MARKETING 

DIGITAL MARKETING 


2670 CHERRY LANE 
WALNUT CREEK ■ CA 94596 
(415) 938-2880 

Circle 120 on inquiry card. 

Mte^lgne Irodemortt Orgonc S-jttv.o-e CRfV IroctorrofK Dtgloi 
ite&vtcn UCSD tnodemalc Regents Lhwenaty CA Appte Posed 
Krxtemcfk Aficte Computers 


by Chris Morgan , Editor in Chief 


The year 1981 will be important in the history of personal computing for 
two reasons: the '"invasion" of Japanese personal computers, and the entry of 
major computer companies such as IBM into the market. Rumors abound 
about personal computers to come from giants such as Digital Equipment Cor¬ 
poration and the General Electric Company. 

But there is no contest. 

IBM's new personal computer (most likely to be officially announced this 
month) is far and away the media star, not because of its features, but because 
it exists at all. When the number eight company on the Fortune 500 list enters 
our field, that is news. And when you take a dose look at the computer's 
design, that is news, too. Although the complete description of the computer is 
still subject to conjecture, sources close to IBM have given me an intriguing 
glimpse of the machine. 

System Details 

Seemingly contradictory rumors about IBM have raced along the personal 
computer grapevine for several months now. Part of the confusion stems from 
the fact that IBM has had not one but two projects going on simultaneously to 
develop a personal computer —one in Japan, the other in the United States. 
The Japanese project (code-named "Go") was jointly sponsored by IBM and 
Matsushita. The culmination of the project was to have been a series of per¬ 
sonal computers produced in Japan bearing the IBM logo. That project now 
appears to have been either scrapped or indefinitely delayed. 

That leaves us with the American design. The computer (code-named 
"Chess") looks like IBM's low-cost ASCII terminal, but with a few inches of 
extra height to accommodate two double-density, double-sided 5-inch floppy 
disk drives immediately beneath the black-and-white video display (with 640 
by 400 resolution). The keyboard, designed as a separate module, has received 
high marks from people who have tested it. Internally, the computer uses an 
Intel 8088 microprocessor (a 16-bit processor with an 8-bit data bus) and an 
TBM" bus. There are five slots on the motherboard — a la Apple II —to accom¬ 
modate additional interface, memory, and peripheral boards. 

The machine will probably be available in a low-cost version with entry- 
level BASIC in ROM and with program storage and retrieval via cassette 
recorder {the latter will be a separate module rather than built in). The more 
expensive version will have disk BASIC and a CP/M-like DOS (disk operating 
system) to be called, simply, "IBM Personal Computer DOS." Color will also 
be available in at least two modes; four out of a possible eight colors with 640 
by 200 resolution, and eight colors with 320 by 200 resolution, A 6-megabyte 
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Percom Mini-Disk Drive Systems for TRS-80* Computers... 

! Add-On and Add-In Mini-Disk 
Storage for your Model III. 




New for the TRS-80* Model III 

Patterned after our fast-selling TFD Model I drives. And 
subjected to the same reliability controls. These new 
TFD mini-disk systems for the Model III provide more 
features than Tandy drives, yet cost far less. 

• Flippy Capability: Both internal (add-in) and 
external (add-on) drives permit recording on either 
side of a diskette, 

• Greater Storage Capacity: Available with either 40- 
or 80-track drive mechanisms, Percom TFD mini-disk 

' a ms store more, A 40-track drive stores up to 180 

E tes — formatted — on one side of a 5-inch 
ette. An 80-track drive stores a whopping 364 
Kbytes, 

• 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over L5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add-on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 

• First Drive Includes DOS: OS-80™, Percom’s fast 
extendable BASICdanguage disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS. OS-80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine, 

* Works with Model III TRSDOS: Besides being fully 
hardware compatible, Percom’s Model III 40-track 
drive systems may be operated with Tandy’s Model Ilf 
TRSDOS — without any modifications whatsoever 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives. 

Percom TFD add-on drives start at only $399, Model 
111 Drive kits start at only $749.95. 

Quality Percom products are available at 
authorized dealers. Call to// free 1-800-527-1592 
for the address of your nearest dealer or to order 
direct from Percom. 


The industry leader in microcomputer peripherals, 
Percom not only gives you better design, better 
quality and first-rate service, but you pay less 
to boot 

Still #1 for Model 1 

As if greater storage capacities, exceptional quality 
control measures and lower prices aren’t reasons 
enough to make Percom your first choice for Model 1 
add-on drives, all Percom Model! drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model HI owners. 

The DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS™ 
We also offer a double-density Model I version of 
OS-8Q as well as DOUBLEZAP programs for modifying 
NEWDOS/80 and VTOS 4.0+ for DOUBLER 
compatibility. 

Of course you don’t have to upgrade your computer 
for double-density operation to use Percom mini-disk 
drive systems. In single-density operation, our TRS-80* 
Model i compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model I stores just 86 
Kbytes. 

And like our Model HI drives, Model I add-on drives 
are optionally available with 1 ‘flippy” storage capability. 

System Requirements: 

Model 111: 16-Kbyte system (min) and Model III BASIC, 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first-drive kit Has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 

Model I: 16-Kbyte system (min), Level II BASIC. 
Expansion Interface, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Percom SEPARATOR™ 
adapter, installed in the Expansion Interface, will 
virtually eliminate 41 CRC ERROR — TRACK LOCKED 

OUT read errors. Prices and specifications subject to change without notice 



PERCOM DATA COMPANY, JMC 
211 N KtRBY GARLAND. TEXAS 75042 
£214! £72-3421 


•Trademark of Tandy Radio Shack Corporation whidi has no relationship to Percom Data Company 
™DOUBLER. DBLDOS r OS-SO and SEPARATOR are trademarks of Percom Data Company, Jnr. 
*Tradirfnark of Virtual Technology Corporation 
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FOR ANY 6 
THERE. ISA S* 


WHY 1 LET ONE MAINFRAME DEFINE 

OUR well-differentiated 

ARE CALCULATED 
SYSTEMS INTEGRATION 


A simple algorithm 

We work with the serious systems integrator... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high quality 
IEEE/696 S-1G0 mainframes on the market. Choices in¬ 
clude three mainframes in rack-mount or table-top pack¬ 
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The S factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products,., fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 


Choose from mainframe options *,* 

Select from three packaging options: Rack-mount, table- 
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series il 1H 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack¬ 
age offering, or develop on one version and market 
another. 

♦ Front Panel model — a powerful development and 
diagnostic tool for Z-80 T systems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break¬ 
points, trigger scopes, single step, slow step and more. 

♦ Front Panel I ess desk top model—a lower cost opt ion for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

♦ Rack Mount version features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 


*ln Calculus, a fundamental statement in the definition of limit; interpreted 

horo tn imhlu 1 "Prtr umir intonratinn nrrvhlfim Intorewctomfi hac a cnliiHnn " i m ?ii nn inr 













Y0URLIMIT5? 

OPTIONS 
TO SOLVE YOUR 
PROBLEMS. 


Board level options... 

Intersystems mainframe packages, 
equipped with Series II boards, are ope ra¬ 
tional in both 8 and 16 bit settings and 
support extended addressing in both I/O 
and memory space, recognizing 16 bit 
I/O addresses and 24 bit memory 
addresses. Just look at 



* MPU-8G—uses a Z-80, 8 vectored in¬ 
terrupt lines and two 4K windows to ad¬ 
dress up to 1 Megabyte of RAM without 
bank select. 

* 64KDR—soph isticated refresh ci rcu itry 
allows unlimited DMA and absolutely re¬ 
liable operation without wait states. 


• 6 51/0— six individually software- 
controllable serial I/O ports with op¬ 
tional interrupts. Each can run RS 232 at 
up to 19,200 BAUD, as can our Vl/O 
board. 

* Vl/O—has two serial ports; two 8-bit 
parallel output and two 8-blt parallel 
input ports plus 8 individually controlla¬ 
ble command lines and 16 levels of vec-> 
tored interrupts. 

♦ FDCII—can DMA up to a ful l track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies, 

* MPU-8Q0Q— available with the non- 
segmented Z-8O02\ which directly ad¬ 
dresses 64K, or the segmented Z-8001 \ 
which can directly address 8 Megabytes. 



Interfacing disk drives is not a trivial mat¬ 
ter, so when your objectives and re¬ 
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con¬ 
figuration we provide ... again, fully as¬ 
sembled and tested and covered under 
one warranty. 


Or our complete 

Pascal Development System, 

We use it for our own hardware and 
software development, it includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP/M*, and Intersystems 
Pascal/Z™ compiler and Cache BIOS™. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 


The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify control charac¬ 
ters to enable special features such as 
diagnostic output to trace program execu¬ 
tion. It can also provide remote I/O to 


link your system to almost any 



And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 

And the system also includes our 
Pascal/Z, a true native compiler pro¬ 
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati¬ 
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 


One choke you won't have lo make... 

We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. Well back you to the hilt 
with services like free technical consulta¬ 
tion, board-swapping, diagnostic pack¬ 
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 


Your solution should be dear 


Whether you're integrating for scientific, 
governmental or commercial applica¬ 
tions, Intersystems can provide a Delta for 
your Epsilon. 



Talk to us today, 

Ithaca Intersystems Inc., 
Dept. B 

1650 Hansbaw Road, 
RO. Box 91 
Ithaca, NY 14850 

Phone 

(607) 257-0190 


ODDfa’fctalDDS 

Ithaca Intersystems Inc. 

Micros for bigger ideas. 
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Editorial 


High 

Technology 


We make our 

competition 

obsolete 

with Information Master,™ 
Data Master,™ and Transit.™ 

Information Master is clearly the 
best information management 
software available for your Apple II * 
and it's the easiest to use. 


Here are two very useful 
companions that add even more 
power to Information Master. 

• Data Master - Alter the file 
layout of existing Information 
Master files without re-entering 
data. Add, omit, change fields, 
subdivide and append files 
selectively. 

• Transit — Convert VisiCalc* files 
[and almost any other files you 
may have) into Information 
Master files. 

See your computer dealer today 
for all the details. 



' VisiCalc is a trademark of Personal Software Inc 

Apple II is a 
trademark o! 
Apple 

Computer. 
Inc 


High 
Technology, Inc. 

Software Products Division 


P.O. Box B-14665 
8001 M Classen Blvd. 
Oklahoma City, Okla. 73113 
405 840-9900 


* Apple II is a trade name ol 
Apple Computer. Inc 


Winchester drive (manufactured by Tandon Magnetics) 
will eventually be available for the machine. IBM has 
signed agreements with Sears Roebuck and Co and Com¬ 
puterLand to market the new machine; J C Penney is 
reportedly interested, too. 

The price? That's a difficult question, but the more ex- 
pensive version will probably retail in the $3000 to $4000 
range. Pricing for the stripped-down version is harder to 
estimate. 

To my mind, the new IBM computer is aimed squarely 
at the low-end word processing market. It will certainly 
give machines like the Apple III a run for their money. 

The influence of a personal computer made by a com¬ 
pany whose name has literally come to mean "computer" 
to most of the world is hard to contemplate. Its design is a 
mixture of the conventionally safe (some would say reac¬ 
tionary) coupled with a bit of daring-do (the 8088 holds 
up the possibility of further 16-bit development). 

On the whole I am heartened by the news of IBM's 
computer. Some factions in our industry have looked 
upon IBM as the "enemy/' the company that gave rise to 
the mainframe mentality and the coterie of high priests — 
the computer operators who ran the old behemoths and 
who formed the only link between the lowly user and the 
all-powerful computer. Elements of this syndrome are 
unfortunately still in evidence today. Yet where would 
we be in the personal computer world if IBM had not 
sunk millions of dollars into the development of such 
now commonplace inventions as the floppy disk? 
Besides, it may not be that easy for IBM to gain wide 
acceptance for its new computer. Competition is growing 
from all sides. Last year, for example, Fujitsu outsold 
IBM in the mainframe market in Japan. It is in¬ 
conceivable that other American computer companies 
such as Xerox, Data General, Honeywell, and the like 
will remain on the sidelines for long. This competition 
can only further the state of the art. And todays suc¬ 
cessful microcomputer companies will most certainly not 
fold up and die in the presence of the giants. Good large 
companies don't always supplant good small companies. 
As an example from another field, many small specialty 
book publishing companies are flourishing today in the 
midst of a general publishing recession. Why? Low 
overhead, flexibility, unconventional solutions to prob¬ 
lems, attention to customer service —the list goes on. 

It would be burying my head in silicon, however, to 
deny the enormous marketing potential of IBM. But 
that's all right. I want to see personal computing take a 
giant step, I liked the recent jocular warning from Intel's 
Stan Masor to "never trust a computer you can't lift." 
Perhaps the warning's unnecessary: the way things are 
going, small computers may soon be the only game in 
town.B 
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IEEE-488 bus cable - 

(6 ft. with stackable connectors) 


SSM's A488 board expands the Apple II to 
a high-performance IEEE-488 controller. 


SSM Microcomputer Products, Inc. 

2190 Paragon Drive 
San Jose, CA 95131 
(408)946-7400 Telex: 171171 
TWX: 910-338-2077 


Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost, 
i'nfi-feauu-ed {R.sr.’«i‘neutr.ii«:n Interface. SSM gives the Apple II the power and 
versatility of a 59,000 IEEE-488 controller. At a fraction of the price. 

Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to IS different instruments connected together 
on the 488 bus. 

The 68488 chip, designed by Motorola, forms the 
heart of our A488. We back this chip with powerful on-board firmware to 
give you system control via simple string commands. The only software 
you need is easy-to-program Applesoft* Basic. To develop special purpose 
firmware, simply replace our PROM with a RAM. With the A488, bus com¬ 
munications operate at top speed—without depending on software loops for 
timing. And like the more expensive IEEE-488 controllers, this system interfaces 
with more than 1200 instruments and peripherals. 

Whether you make test/measurement systems for re¬ 
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts 
your costs. Call your local dealer or SSM today for complete details. 


Industrial grade circuit board 
PROM firmware for powerful user interface 
68488 IEEE-488 controller chip 


Slot-independent connection to Apple 


Make the Apple II* a powerful 
IEEE-488 Controller in a snap. 


Registered trademarks of Apple Computer Inc. 







Reddy Chirra improves his vision 
with an Apple. 

Reddy is an optical engineer who’s 
used to working for big companies and using 
big mainframes. 

But when he started his own consulting 
business, he soon learned how costly main- 
frame time can be. So he bought himself a 
48K Apple 11 Personal Computer. 

And, like thousands of other engineers 








nmiiiinu.il 


and scientists, quickly learned the pleasures 
of cutting down on shared time ^ and hav¬ 
ing his own tamper-proof data *base. 

His Apple can handle ® 

formulas with up to 80 vari- ^ 

ables and test parameters on , 

250different optical glasses. 

He can even use BASIC, ' ^ 

FORTRAN, Pascal and Assembly languages. 

And Apple’s HI-RES graphics come in 
handy for design. 

Reddy looked at other microcomputers, 
but chose Apple for its in-depth documenta¬ 
tion, reliability and expandability. 

Ifou can get up to 64K RAM in an 
Apple II. Up to 128K RAM in our new Apple III. 
And there’s a whole family of compatible 
peripherals, including an IEEE-488 bus for 
laboratory instrument control. 

Visityour authorized Apple dealer to 
find out how far an Apple can go with 
scientific/technical applications. 

It’ll change the way you see things. 

The personal computer. Mgppkz 


R>r the dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandiey Dr- t Cupertino, CA 95014- 
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Letters 


"Bug" Takes Flak 

In the January 1981 BYTE, W D Maurer 
reported on a '"bug" that he had found in a 
number of BASIC interpreters on stack- 
oriented machines. (See "A Bug in 
BASIC/' page 188.) 

I ran Mr Maurer's test on the BASIC in¬ 
terpreter that I use. My BASIC is pro¬ 
vided with the OASIS operating system 
by Phase One Systems. The bug doesn't 
appear to be present in this BASIC* 

Donald M Dealy 

EDP Director 

Fuller Memorial Hospital 

231 Washington St 

South Attleboro MA 02703 

W D Maurer has identified a vexing 
problem in some BASICs: the abnormal 
exit from a FOR . . . NEXT loop* An¬ 
other problem with abnormal exits occurs 
when the interpreter is designed to stack, 
or nest, FOR . . . NEXT loops. A simple 
search algorithm such as 


10 

INPUT M MATCH? = ”; X 

20 

FOR I = 1 TO N 

30 

IF A()) = X THEN 60 

40 

NEXT 1 

50 

GO TO 10 

60 

PRINT "FOUND M ; X 

70 

GO TO 10 

can end 

abnormally if the number 


matches in line 30 (ie: abnormal exits) ex¬ 
ceeds the nesting level of the interpreter. 

Ens G K Baird, SC, USN 
USS Peleliu (LHA-5) Bx4 
FPO San Francisco CA 96624 

I enjoyed W D Maurers article, but I 
beg to differ with his conclusion that the 
Atari 400 and 800 suffer from this prob¬ 
lem. 

In the Atari BASIC Reference Manual, 
the POP instruction is discussed. POP is a 
BASIC command that performs a PLA 
(Pull Accumulator) instruction on the 
6502 processor* If line 135 is added to 
Maurer's program: 

135 POP 

the top location of the stack (which con¬ 
trols the number of loops to be executed) 
is cleared, and all test runs in listing 2, 
page 190 of the article, run without error. 

Atari provides this instruction for use 
when an abnormal exit occurs from a FOR 


. . . NEXT loop or a GOSUB/RETURN 
sequence. 

William Hanson 
Kentron Internationa) 

2508 W 22nd St 
Yuma AZ 85364 

The PET Users Manual warns not to use 
abnormal exits from loops* So is this real¬ 
ly a bug or a design trade-off? 

James E Borden 
641 Adams Rd 
Carlisle PA 17013 


Surely the "elegant"' solution to the 
BASIC bug problem is not to stack more 
information for each loop or to search 
stacks differently, but to clean up the pro¬ 
gramming by setting a flag if needed, 
resetting the counter variable to the end 
value, and executing the NEXT on the 
way out. The FOR . . , NEXT structure 
thus becomes a variant of a REPEAT 
. * , UNTIL structure, which, by coin¬ 
cidence, is more or less what David Carew 
was up to in his "Programming Quickie*" 
(See "Change Your GOTOs to FOR . . . 
NEXT Loops," January 1981 BYTE, page 
334.) 

John C Miller 

110 Riverside Dr #14C 

New York NY 10024 


Maurer's article "A Bug in Basic" was 
a bitter reminder of the many hours I've 
spent chasing down this particular prob¬ 
lem in Applesoft BASIC. His solution—to 
replace a FOR . * . NEXT loop with an 
open eroded equivalent—is a practical 
one. However, there's an alternative solu¬ 
tion that keeps the structure of the FOR 
. * . NEXT loop, but it requires a little 
more coding. 

Recognizing that the problem arises 
from an abnormal exit from the loop, you 
can circumvent the difficulty by ensuring 
that all FOR * . . NEXT loops exit nor¬ 
mally. This can be done by setting the in¬ 
dex of the loop to its final value inside the 
loop at the point at which the abnormal 
exit would be made, then proceeding 
through one more cycle of the loop. The 
occurrence of abnormal termination can 
be stored in a flag. In terms of Maurer's 
example, this code could be used: 


CALL 

YOUR 

LOCAL 

DYSAN 

OFFICE: 


1320! Bel-Red Road 
Suite 205, C9200 
Bellevue, Washington 98004 
(206] 455-4725 

1242 Kifer Road 
Sunnyvale, California 94086 
(408) 730-2145 

#10 11th Avenue 
Glendora. New Jersey 08029 
(609) 939-4762 

999 Plaza Drive, Suite 400 
Schaumburg, Illinois 60195 
(312) 882-8176 

6520 Powers Ferry Road 
Suite 200 

Atlanta, Georgia 30339 
(404) 952-0919 

122 East 42nd Street 
17th Floor 

New York, New York 10017 
(212) 687-7122 

19600 Fairchild 
Suite 150 

Irvine, California 92713 
[714] 851-9462 



5440 Patrick Henry Drive 
Santa Ciara, CA 95050 
408/988-3472 
TLX: 171551 DYSAN SNTA 
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OUR MEDIA IS 
OUR MESSAGE. 


Over the past seven years 
we've earned a name for our¬ 
selves by making the best 
magnetic media In the bush 


Discs, Disc Packs, and Disc 
Cartridges — all certified to be 
100% error free both on-track 
and between the tracks. 


Just deal Dysan direct TOLL 
FREE, at 800/538-8150 or 
408/988-3472 (rn California) or 
contact your local Dysan office. 



0 Dysan 


ness. Precision magnetic media 
^Diskettes, Mini Diskettes, 
Diagnostic Diskettes, Rigid 


Precision magnetic media 
from Dysan. 

Our media says it all. 


Now we're making it 
easier for you to buy the best. 





•^CORPORATION 

5440 Patrick Henry Drive 
Santa Clara, CA 95050 
408/988-3472 
TLX 171551 DYSAN SNTA 







Letters 

75 FLAG = 0 
80 FOR C = 1 TO N 
90 IF T(C)< >0 THEN 100 
92 C = N 
94 FLAG = 1 
100 NEXT C 

110 IF FLAG = 1 THEN 130 

120 PRINT "ZERO IS NOT PRESENT" 1 

125 GOTO 140 

130 PRINT "ZERO IS PRESENT 1 ' 

140 

The key step here is line 92, in which the 
loop index is set to its final value when ab¬ 
normal termination is required* * 

John Figueras 
65 Steele Rd 
Victor NY 14564 

Mr Maurer's article was quite enlighten¬ 
ing* As a Radio Shack TR5-8G Model I 
Level II owner (a machine that "bombed" 
on the tests), I too ran into the mysterious 
NEXT without FOR error* Maurer sug¬ 
gests changing the interpreter or the loop 
variable, but each of these solutions has 
problems: the first is either impossible (as 
with a BASIC in read-only memory) or 
impractical; the second can be cumber¬ 
some to patch into an existing program. 
There is an easier solution, one that 
presents few, if any, problems and is easy 
to implement into an incorrect program* 
The problem, as Mr Maurer states, is 
the "illegal" exit from the loop. The cor¬ 
rection I suggest is to "fool" the interpreter 
into thinking the loop is completed by 
changing the loop variable to a value 
greater than the end value of the loop. 

Joe Sewell 
6776 Sheridan Rd 
Melbourne Village 
Melbourne FL 32901 


W D Maurer Replies: 

/ have received numerous communica¬ 
tions from people who have tried out my 
'buggy 1 * program on eight or ten versions 
of BASIC not covered in my article. The 
results are very much like those I re¬ 
ported: most do not have the bug , but a 
sizable minority do, 

Mr Hanson exhibits a common con¬ 
fusion about bugs in programming-lan¬ 
guage systems, ]ust because there is a way 
to rewrite a program exhibiting a system 
bug in such a way that the new program 
does not manifest it, does not mean there 
is no bug, Mr Hanson s solution also has 
the drawback j)f reducing portability in a 
particularly essential way. 


Mr Borden 's comments on the PET can 
only be answered by noting that abnor¬ 
mal exits from loops are an essential part 
of programming . Also, when most people 
are faced with a system that discourages 
abnormal exits from FOR . * . NEXT 
loops, they will simply rewrite their pro¬ 
grams to avoid the FOR and NEXT state¬ 
ments (usually with comments showing 
where the FOR and NEXT statements 
would have gone and what they would 
have been), 

Messrs Miller, Figueras, and Sewell 
have a higher-level confusion about struc¬ 
tured programming that l have met with 
many times before * The fact is that chang¬ 
ing the loop index value inside the loop is 
expressly forbidden in almost every alge¬ 
braic language except BASIC (eg: 
FORTRAN, Pascal, PUI). It should, 
therefore , not be considered as a tech¬ 
nique dictated by structured program¬ 
ming, which is essentially a study of lan¬ 
guage-independent methods of improving 
the readability and provability of pro¬ 
grams. 

I also want to respond specifically to 
Mr Sewell's contention that changing the 
interpreter is either impossible or imprac¬ 
tical. The way to change interpreters, Mr 
SeioeN, is for everyone who knows about 
the bugs in them to mention these bugs to 
computer-store salespeople when shop¬ 
ping for new equipment. It was partly for 
this reason that I intended my investiga¬ 
tions of this particular bug to be published 
in a magazine with as large a circulation as 
BYTEs * 


Structured 

Programming Clarifications 

I agree 100% with the sentiments ex¬ 
pressed by Gregg Williams in "Structured 
Programming and Structured Flowcharts*" 
(See the March 19S1 BYTE, page 20*) For 
too long, programmers have worried 
almost exclusively about program size, 
coding techniques, and execution speed* 
Logical simplicity, program reliability, 
and ease of modification (inevitable in 
every environment) have taken a back 
seat. 

However, I want to point out the 
following: 

• A design notation is not the same thing 
as a design method, A notation tells you 
how to write down something you have 
already structured mentally. A design 
method tells you how to arrive at the 


Visit Your Heathkit 
Electronic Center* 


where Heathkit Products are 
displayed t sold and serviced. 


PHOENIX, AZ 

2727 W. Indian School Rd. 

602 279-6247 

ANAHEIM, CA 

330 E* Ball Rd 

714-776-9420 

CAMPBELL, CA 

2350 S Rascom Ave. 

400-377-8920 

EL CERRITO, CA 

6000 Pat rare Awe. 

415-236-8870 

LA MESA, CA 

0363 Center Dr. 

714-461-0110 

LOS ANGELES. CA 

2309 S. Flower St. 

213-749-0261 

POMONA, CA 

1555 N, Orange Grove Ave. 

714-623-3543 

REDWOOD CITY. CA 

2001 M id d I afield Rd. 

415-365-0155 

SACRAMENTO, CA 

I860 Fulton Ave. 

916-486-1575 

WOODLAND KILLS ,CA 

22504 Venlura Blvd, 

213-883-0531 

DENVER,CO 

5940 W 38th Ave. 

303-422-3408 

AV0N r CT 

395 W. Main Sl.(Rt 44) 
203-678-0323 

HIALEAH, FL 

4705 W 16th Ave. 
305-823-2280 
PLANTATION, FL 
7173 W. Broward Blvd. 
305-791-7300 
TAMPA, FL 

4019 W. Hillsborough Ave 
813-686-2541 
ATLANTA,GA 
5265Roswell Rd. 
404-252-4341 
CHICAGO, II 
3462-66 W. Devon Ave. 
312-503-3920 
DOWNERS GROVE, IL 
224 Ogden Ave 

312- 052-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 
MISSION, XS 
5960 Lamar Ave. 

913-362 4486 
LOUISVILLE, KY 
12401 Sbelbyville Rd 
502-245-7811 
KENNER,LA 

1900 Veterans 
Memorial Hwy. 
504-467-6321 
BALTIMORE, MD 
1713 E Joppa Rd, 
301-661-4446 
ROCKVILLE, MO 
5542 Nicholson Lane 
301-881-5420 
PEABODY, MA 
242 Andover St. 
617-531-9330 
WELLESLEY, MA 
165 Worcester Ave. 
617-237-1510 
DETROIT. Ml 
1B645W. Eight Mile Rd. 

313- 535-6480 
E. DETROIT, Ml 
16149 E. Eight Mile Rd. 
313-772-0416 
HOPKINS, MN 

101 Shady Oak Rd. 
612-938-6371 


SI PAUL, MH 

1645 White Bear Ave, 
612-778-1211 

BRIDGETON, M0 

3794 McKefvey Rd 
314-291-1850 

OMAHA, NE 

9207 Maple St. 
402-391-2071 

ASBURY PARK,MJ 

1013 State Hwy 35 
201-775-1231 

FAIR LAWN, NJ 

35-07 Broadway (Rt.4) 
201-791-6935 

AMHERST, NY 

3476 Sheridan Dr. 
716-835-3090 

JERICHO, L.l. NY 

15 Jericho Turnpike 
516-334-8181 

ROCHESTER, NY 

937 Jefferson Rd. 
716-424-2560 

N. WHITE PLAINS, NY 

7 Reservoir Rd 
914-761-7690 

CLEVELAND. OH 

28100 Chagrin Blvd. 
216-292-7553 

COLUMBUS. PH 

2500 Morse Rd 
614-475-7200 

TOLEDO, OH 

48S. Byrne Rd, 
419-537-1887 

W00DLAWN, OH 

10133 Springfield Pike 
513-771-8850 

OKLAHOMA CITY, OK 

2727 Northwest 

Expressway 

405-848-7593 

FRAZER,PA 

630 Lancaster Pike 
(Rt, 30) 

215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd, 
215-288-0180 

PITTSBURGH. PA 

3482 Wm. Penn Hwy. 
412-824-3564 

WARWICK, R| 

558 Greenwich Ave. 
401-730-5150 

DALLAS. TX 

2715 Ross Ave. 
214-826-4053 

HOUSTON. TX 

1704 W. LoopN. 
713-869-5263 

SAN ANTONIO,TX 

7111 Blanco Road 
512-341-8876 

MIDVALE, UT 

58 East 7200 South 
801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy. 
703-765-5515 

VIRGINIA BEACH, VA 

1055Independence Blvd. 
804-460-0997 

SEATTLE, WA 

505 8th Ave N. 
206-662-2172 
TUKWILA,WA 
15439 53rd Ave. S. 
206-246-5358 

MILWAUKEE, Wl 

5215 W. Fend du Lac 
414-873-8250 


* Units of Veritechnoiogy Electronics Corp. CP-199 
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¥oti 
a little richer 
after building 
one of these. 


minimum uuuumuwu 


H-19 Professional 
Video Terminal 


H-11A 16-Bit 
Computer with Dual 
Floppy Disk Storage 


H-8 Personal 
Computer with Dual 
Floppy Disk Storage 


Self-Instruction for Assembly 
and BASIC Programming 


H-14 Serial Printer 


H-89 All-In-One 
Computer with 
Floppy Disk Storage 


Richer in knowledge 

Once you build your own computer, you'll 
know it inside out. You'll know how to 
make it work for you, how to make it grow 
as your skills grow. 

Richer in savings 

Buiid-it-yourself kits cost Jess - about 30% 
less than comparable assembled comput¬ 
ers. And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 

Is if hard? 

Not at all. Heath makes it simple with easy- 
to-assemble designs and with step-by-step 
manuals that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 
always Jusi a phone call away. 


Innovative software 

Heath offers you innovative programs for 
running your home or business, and excit¬ 
ing games for your family. You can have 
Microsoft™ BASIC™, one of the most power¬ 
ful and widely used languages. 

Heath User's Croup (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 

Complete hardware 

Choose from three computer systems: 

The H89 All-In-One Computer gives you 
everything in one compact, convenient 
unit. 

The flexible H8 gives you Lhe freedom to 
combine memory and interfacing for ex¬ 
actly the system you require. 

And the powerful H11A gives you 16-bit 



power for your most complex programs. 
The Heathkit line includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accessories. You'll 
even find award-winning self-instruction 
packages to teach yourself programming 
in BASIC or Assembly. 

FREE 

CATALOG 

It's all in the 
new 104-page 
HeathkitCatalog, 
along with nearly 400 electronic kits for 
your home, work or pleasure. Send for 
your free catalog today, or pick one up at 
your Heathkit Electronic Center.* 


Heathkit 


•Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Product are 
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Verileehnology Electronics Corporation in the U.5. 


Write to Heath Company, Dept. 334-784, Benton Harbor, Ml 49022 
(In Canada write Heath Company, 1480 Dundas St E., Mississauga, Ont. L4X 2R7) 


CP-186 


* rtn - _ 





















Letters 


structure and how to write it down. This 
is a very important distinction. 1 suggest 
that figuring out what the structure ought 
to be is the hardest part of programming, 
1 find that data-structured design pro¬ 
duces programs that are simple, modifi¬ 
able, and that accurately reflect the prob¬ 
lem they are supposed to be solving. This 
method is explained in Principles of Pro¬ 
gram Design , by Michael Jackson (New 
York: Academic Press, 1975). 

• Mr Williams's table-search program 
used as an example of structured flow¬ 
charting has some difficulties. The index 
of the largest element (MAXINDEX) is 
described in table 1 (page 22) as: 

1 < MAXINDEX < N 

This means that neither the first nor the 
last entry can be the largest, and that there 
must be at least three elements in the 
table. 

1 < MAXINDEX < N 

would have been better, and was prob¬ 
ably intended. 


Also, the initial setting of MAXVAL to 
— 9 X 10 ia is much too machine depen¬ 
dent. This number would have to be 
changed for each compiler/computer 
combination. Why should a programmer 
even have to know what the smallest pos¬ 
sible number is? It would be much better 
to set MAXVAL to the contents of the 
first entry in the table, and MAXINDEX 
to 1. INDEX can then start at 2, since the 
first entry in the table does not have to be 


compared with MAXVAL—it is 
MAXVAL. 

There is another weakness in the pro- 
gram. What if the table has no entries at 
all? 1 know this is outside the specifica¬ 
tion, but it really shouldn't be. As written, 
the program will print: 

MAXINDEX - 0, MAXV-9 X 10 20 

Clearly, this is not true. The program 


Listing 1 

program FINDMAX 

if array is empty (M = 0) 
print "V ARRAY IS EMPTY" 
else array is not empty (N > 0) 

set first entry as largest (MAXINDEX - 1 f MAXV - V(1)) 
comparisons start at second entry (INDEX = 2) 
while INDEX < H 

find value of current array element (CURRV = V(INDEX)) 
if current array element > largest element so far (CURRV > MAXV) 
new maximum element - current element (MAXV - V(INDEX)) 
new maximum index = current index (MAXINDEX = INDEX) 
end if 

increment index by 1 (INDEX = INDEX + 1) 
endwhile 

print MAXV, MAXINDEX 
end if 

endprogram 


MICROSTAT 

Microslat is an advanced statistics package designed for use in research, 
education and industry. Microstat is a file-oriented statistics package with a 
Data Management Subsystem (DMS) that creates the data files plus the 
ability to: edit, list, destroy, delete cases, augment, sort, rank-order, lag, 
move, merge and transform the data. The data transforms include: add, 
subtract, multiply, divide, reciprocal, log, natural log and antilog, exponen¬ 
tial, linear transformations plus adding any number of variables to create 
new variables. 

Once the file is created, it can%e used to produce: Descriptive statistics. 
Hypothesis tests (mean and proportion), ANGVA (one-way, two-way and 
random blocks), Scatterplots, Frequency distributions. Correlation analysis. 
Simple and Multiple regression, Time Series, Nonpara metric tests (11 of 
them), Crosstabs end Chi-square, Factorials. Permutations. Combinations, 
and 8 Probability distributions. 

• 

The price of Microstat is $250,00 and the user's manual is available for 
$20.08 and includes sample printouts. Since the printouts reference stand¬ 
ard statistics textbooks and journal articles, you can compare the' accuracy 
of Microstat to results produced on much larger systems. No other statistics 
package seems to have the confidence to do that ... at any price. 

Microstat is available for the North Star DOS and Basic. Microsoft's 
Basic-80™ (5.03 or later) and Compiler Systems' CBasic2™. Please 
specify 8" SO (soft-sectored) or North Star 5VV disk when ordering. 

ECOSOFT 

P.G. Box 68602 » 

Indianapolis, IN 46268 
(317)283-8883 



INTERCHANGE 

If you use the CP/M™ operating system, life just got a whole lot easier for 
you. Interchange is a 2-80™ assembly language program that gives you all 
of the features that PIP doesn't, plus several unique features. Soma of lha 
features of Interchange include: 

DIR, in the usual fashion, p/us listing all files excluding those with a specified 
character. Rend/write status is also given. 

ERA. as usual plus exclusive erases. In addition, a "0" switch can be used to 
query on each erase, a ”W" allows erases of R/0 files without query 
(normally you are queried}, and an "FT switch if system files ere to be 
included. 

LIST permits printer listings with formatting controlled by TAB, WIDTH, 
LINES and WRAP, If you are using the QT Systems Clock Board, listings 
include the date and time, 

COPY including exclusive copies and the optional "OT, "W" and "R" 
switches plus an "E M switch that queries if the file already exists. It also 
allows fur changing disks in tha middle of a copy if either the disk or 
directory become full, ft automatically verifies copies. 

STAT, with ambiguous, unambiguous and exclusive listings. It produces an 
alphabetized listing and includes each file length, total directory entries end 
spece used and unused. 

Other commands include RENAME (including ambiguous), HELP, START, 
END, CLEAR, RESET, DATE, TIME. TAB, WIDTH, LINES, WRAP. QT, 
SETIT and TYPE, Once you've used Interchange, we doufal that you'll ever 
use PIP again. The price of Interchange is $59.95 and the manual is 
available for $10,00, Orders must be accompanied with your CP/M serial 
number. Interchange is recommended fur a 32K or larger system and will 
not ran with an 8080 CPU. At the present time, on^ User Q is supported. 

C6ssic2 is a registered trademark of Compiler Systems. 

CP/M is o registered trademark of Digital Research. 
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Mountain Computer 
put It all together 
for you. 



CPS Multifunction Card 


Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel 
output interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple II®, Serial and Parallel 
output may be used simultaneously from CPS. CPS is configured from a set-up program on diskette which sets the parameters 
isuch as baud rate, etcj for all functions contained on the card and is stored in CMOS RAM on the card. Once you have 
configured your card, you need never set it up again. You may also change parameters from the keyboard with control 
commands. All function set-ups stored onboard are battery powered for up to two years, "Phantom slot" capability permits 
assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots! For 
example, insert CPS in slot #4 and set It up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the 
serial port assigned to slot #4. CPS f s on-board intelligence lets it function in a wide variety of configurations, thereby providing 
software compatibility with most existing programs. "We’ve put ft all together for you"—for these reasons and many more! 
Drop by your Apple dealer and see for yourself how our CPS MultiFunction Card can expand the capabilities of your Apple and 
save you a great deal of money as well! 


Calendar/Clock 

• One second to 99 years 

• Battery backed-up (2 years j 

* Two A A standard alkaline batteries 
for back-up (provided) 

* Compatible with MCI Apple 
Clock™ time access programs 


N Mountain Computer 

INCORPORATED 

300 El Pueblo Scotts Valley, CA 95066 
i408i 438-6650 TWX: 910 598-4504 

Circle 267 on inquiry card. 

r *AppJe Clock was the trademark of Mountain Computer Inc. 


Parallel Output 

• Features aufo-llne feed, Apple 
tabbing, line length, delay after 
carriage return, lower to upper 
case conversion 

• Centronics standard— 
reconfigurable to other standards 

• Status bit handshaking 


Special 

Introductory 

Price 

$239 


Serial Interface 

* Features auto-line feed, trans¬ 
parent terminal mode, Apple 
tabbing, line length, delay after 
carriage return, local echo of 
output characters, simultaneous 
serial/parallel output, lower to 
upper case conversion, discarding 
of extraneous LFs from serial input 

* Uses the powerful 2651 serial 
PCI chip 

* 16 selectable internal baud rates— 
50 to 19.2Kbaud 

* Half/Full duplex terminal operation 

* i/O interface conforms to RS-232C 

* Asynchronous/Synchronous 
operation 


"Apple and Apple II are registered trademarks of Apple Computer Inc. 
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What can you honestly 
expect from an interactive 
data terminal that costs only 



Well, to begin with, color graphics. 

X* RCA's VP-3301 has unique color-locking circuitry that gives 
you sharp, jitter-free color graphics and rainbow-free characters. 


$369?* 


Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats, RS232C and 
20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust- 
proof keyboard for hostile environments. 


The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through an RF modulator." It 
serves a wide variety of industrial, educational, business and 
individual applications including communication with time 
sharing and data base networks such as those provided by 
Dow Jones IMews/Retrieval Service, CompuServe and Source. 

All this—for the low price of $369. And it’s made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 
RCA Microcomputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 


"“Model VP-3303 with built-in RF modulator-$389. 

•Suggested user price. Monitor and modem not included. 



should test explicitly for an empty table. 
The final pseudocode is shown in listing 1, 
Listing 1 exhibits none of the problems 
Tve mentioned, and It was patterned using 
data-structured design. 

Mayer Wantman 
3D Systems 
17 Grange Kd 
Els tree, Hertfordshire, 

WD6 3LY, England 


Gregg Williams Replies: 

Mr Wantman's distinction between 
notation and method is a particularly in¬ 
cisive one. Because it is one of those ideas 
that illuminates the mind and helps clarify 
its intended subject , I'm sure I will find it 
useful in the future. 

Also> his corrections concerning 
MAXINDEX , the inifiafizafiofl of 
MAXVAL, and the possibility of an emp¬ 
ty V array are correct. The first was a 
typographical error, but the last two 
were, alas, design errors on my part. My 
thanks to Mr Wantman for pointing them 
out. 


Praise from All Over 

It would be nice if more software com¬ 
panies took a leaf from Versa writer's sales 
program and offered a sample of their 
products—perhaps a demonstration disk 
for a dollar plus your disk. Boy, that 
would certainly help in evaluating the 
stuff they're offering. 

Evans M Harrel 
342 Sequoia Dr 
Marietta GA 30060 

Southwestern Data Systems has recent¬ 
ly introduced The Courier , a demonstra¬ 
tion disk for dealers. It contains program 
samples from several manufacturers. 
While not as convenient as trying out pro¬ 
grams in your home, you now have the 
opportunity to evaluate programs from 
several sources at your local computer 
store. ■ . , MH 


In a day when companies charge you at 
the drop of a hat for an update to their 
software, here comes Tom Gibson pro¬ 
viding an update to tiny-c, without 
charge. (See the letter from Tom, below.) 

I've seen or heard of no other company 
doing this. Practices such as this will 
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MAKING MINIS OUT OF MICROS. 


Here's the system builder's 
solution for successful computers 
and applications. Push In the CCS 

component. Push In the operating 
software. And push on with your ap¬ 
plication. CCS systems and compo¬ 
nents are designed to go together 
quickly, and to keep running reli¬ 
ably, with a proven return rate of 
less than 1%. 

And you get performance. The 

systems deliver hardware vectored 
interrupts and the capability to inter¬ 
leave DMA data transfers with rates 
as high as two megabytes per sec¬ 
ond, plus bank select memory of up 
to 512K bytes. This 8-bit system pro¬ 
vides single user, multiuser, and 
multitasking capability with ample 
speed to prevent operator waiting or 
loss of incoming real-time data. 

The systems are available with 
CP/M or MP/M operating systems. 
For real-time or multiuser applica¬ 
tions, the CCS OASIS real-time 
multitasking operating system sup¬ 
ports re-entrant programs and 
relocatable code modules, with 



O Please have a sales re pres an tat ive 
call me 

O Please send more information on 
CCS Systems and Expansion 
Modules, 


Name - 


Company . 
Address - 


Cify/State/Zip — 
Phone; ( ) ■ 


Circle 52 on Inauirv card. 



California Computer Systems 
250 Caribbean Drive 
Sunnyvale, CA 94086 
(408) 734-5811j 


facilities for task-to-task communi¬ 
cation, file protection, time-of-day 
bookkeeping, spooling, task overlay, 
dynamic memory management, 

ISAM file structures and device- 
independent I/O. CCS OASIS in¬ 
cludes debug, text editing, linkage, 
and file sort utilities; the system 
supports a host of existing lan¬ 
guages, applications, and utilities 
from a range of vendors. 

Powerful computer systems you 
can configure to your demanding 
requirements quickly, and with con¬ 
fidence. Choose from a variety of 
systems. Expand with CCS board- 
level modules for memory, disk con¬ 
trol, high-speed arithmetic, and I/O, 
plus subsystems for floppy and hard 
disk storage. 

If you sell, install, or use com¬ 
puter systems, you should know 
more about the CCS product line. 

We’ve got a lot more to tell. Tear 
out and return the coupon for more 
information. Or call. 


CP/M and are trademarks of Digital 
Research. OASIS Is a trademark of Phase One 
Systems. 
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Software... 
Today! 

UCSD* 


Letters 

guarantee tiny-c associates a good reputa 
tion and a long life. 

Jack M Williams 
902 Anderson Dr 
Fredericksburg VA 22401 

To: tiny-c Two customers 


P-SYSTENI 



Portable 

Powerful 

Professional 

FOR PROGRAMMERS 

•Operating system with interpreter, 
screen and character editors, filer, 
assemblers, utilities and compilers. 

• PFAS(™i - Keyed - ISAM in 6K user 
memory 

FOR ENGINEERS, CONTRACTORS 

• M lies torrefTM) ^ Organ ic Software 1 s 
answer to PERT. Critical path 
modeling. 

• FORTRAN- ANSI 77 Subset 

FOR DOCTORS, CLINICS 

•MEDOFRCifTM) -The complete 
office system for the professional. 

•DATE BOOKiB^ Appointment 
scheduling for your micro. 

FOR SMALL BUSINESS 

• GL AR. AP, payroll Packages 

•Word Processing 

FOR EDUCATORS, RESEARCHERS 

• INTELLBCT-Ut_(™) — A full range 
LISP interpreter for A. I, applications 

•mlNDEXf™! —text database system 
for bibliographies, contracts, 
abstracts, etc. 

And Much More — 

READY TO RUN ON 
DEC LSI-lit 
TRS-80 Model II § 

PCD SYSTEMS 
P. 0, Box 143 
Penn Yan, NT 14527 
315 536-3734 
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Enclosed is a revision of tiny-c Two , 
Usually we charge a small fee for up¬ 
dates, But because tiny-c Two is a 
brand-new product and this is a signifi¬ 
cant revision , we are sending it 
without charge to all our tiny-c Two 
customers. 

You may keep your old disk . We 
would appreciate it if you would 
remove and destroy its "tiny-c" label , 
and erase all its files , Then you may 
use it as a scratch disk . 

Tom Gibson 
Tiny-c Associates 
FOB 269 

Holmdel N] 07733 


When post-warranty service from a 
microcomputer manufacturer can be 
described only with superlatives such as 
'exemplary" and "outstanding," the time 
has come to bring it to BYTE readers' at¬ 
tention. In a field noted for its past lack of 
customer support, my experience with 
Dynabyte's civilized and decent way of 
treating consumers convinces me it is in a 
league with such legendary firms as Rolls- 
Royce (automobiles) and McIntosh 
(stereo equipment). 

I called Dynabyte in Menlo Park, 
California, from London, Canada, about 
an intermittent disk problem with my 
Dynabyte 5200. Although the warranty 
period had expired, Roy Wheaton, 
Dynabyte's new national service man¬ 
ager, telephoned me. He not only spent 
some time on the phone "walking me 
through" the problem (I know nothing 
about the inside of a computer), but also 
arranged to rush me hundreds of dollars' 
worth of new parts without payment in 
advance. He called back several times to 
check whether they had arrived. The 
problem, an auxiliary disk controller, was 
sent back with the unneeded parts he sent, 
on an exchange basis for $65. 

Dynabyte's policy of total customer 
satisfaction should be contrasted with an 
increasing number of firms in our society 
that become incommunicado after the 
sale. I have never experienced anything 


like the customer support given by 
Dynabyte. 

Benjamin D Singer 
Faculty of Social Science 
Department of Sociology 
University of Western Ontario 
London, Ontario, N6A 5C2, Canada 


Null Way To Run 

William Sommerfeld's self-replica ting 
program is an elegant one, but not quite 
the shortest. (See "Letters," March 1981 
BYTE, page 16,) That honor goes to the 
"null" program: 


which, if run, also prints exactly itself. 

Here is, l think, the smallest self- 
replicating and self-modifying program. 
Notice that the program it becomes is also 
se I f-rep heating (in fact, the one mentioned 
above): 

1 LIST 

2 NEW 

Finally, if mere self-replication isn't 
enough, an infinitely self-replicating pro¬ 
gram: 

1 LIST 

2 RUN 

Robert F Barnes 
905 Delaware Ave 
Bethlehem PA 18015 


Expert Advice 

On page 52 of the January 1981 BYTE, 
there is a photo showing a power-line 
filter in a video terminal, (See photo 2 in 
Steve Ciarcias "Electromagnetic In¬ 
terference.”) 

The label on the capacitor is 0.1 gE at 
1000 V DC, BYTE readers should be 
warned that the selection of a DC-rated 
capacitor for use across the power line is a 
task for an expert. Nonexperts should use 
capacitors rated for the AC line voltage 
and recognized for this use by Under¬ 
writers Laboratories, 

R E Stutz 

Engineering Manager 

Special Components Operations 

Sprague Electric Company 

26899 5 Mooney Blvd 

POB 5000 

Visalia CA 93278 b 
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MOSTEK 



How to put 
a system together 
by tomorrow. 


MANAGER'S 
DILEMMA NO. 2 


You can reduce 
the time lag between 
an idea and its execution with 
Mostek MD Series STD-Z80 BUS 
modules. In this system compo¬ 
nent approach, your engineer se¬ 
lects the functions he needs — 
CPU, memory, I/O, etc. Then, he 
inserts the compact STD-Z80 
BUS modules into a card cage. 
Redesigns are as easy as adding, 
exchanging, or deleting modules 
Our broad software line fur¬ 
ther speeds the design cycle. A 
real-time multi-tasking execu¬ 
tive is available. And a CP/M* 
compatible operating system. 
And a new Process BASIC that 


is a development system 
and a stand-alone executive. 

And now, more than ever, 
STD-Z80 BUS boards are the cost 
effective edge. Because we've 
just reduced prices an average 
of 30%! Delivery is from stock 
through your Mostek distributor. 

We also offer OEM discounts, 
a one-year warranty, and more. 
Get all the facts today. Because 
you never know when you'll 
have to put a system together 
by tomorrow. Contact Mostek, 
1215 West Crosby Road, Carroll¬ 
ton, Texas 75006; (214)323-1829. 
In Europe, phone Mostek 
Brussels: 762.18,80. 




Prototype with 
STD-Z80 BUS 
microsystems. 

The cost 
effective edge. 


Cc 19B1 Mostek Corporation ^Trademark of Digital Research Corp 


MOSTEK* and MD Senes are trademarks oi Mostek Corporation 



System Notes 


Terminal Width Problems 
with the OSI Challenger 

She! Sacks, 2 Eldorado Blvd, Plainview NY I1B03 


If you use an OSI (Ohio Scientific) Challenger IP com¬ 
puter with a video display having a line length or TW 
(terminal width) of less than 24 characters, you know 
that you cannot properly save programs on cassette. This 
is due to OSPs BASIC-in-ROM requiring a 72-character 
terminal width. In fact, 72 is the default value for the TW 
parameter, which is requested after the system is booted. 
But this problem of properly saving programs is easily 
solved. 

The TW parameter is found in memory location 15 
(decimal). The value of this parameter can be easily 


changed by a POKE, either given in immediate mode or 
from within a program. You might want to try a few dif¬ 
ferent values and watch the changes in the display when 
listing a program. 

Due to overscan on the television that I use for a video 
display, I program with TW set at 22 so that 1 can see all 
characters as they are entered. When Tm ready to save 
the program on tape, I begin with a POKE 15,72, which 
returns the TW parameter to 72 and ensures that the pro¬ 
gram is saved properly. I then SAVE the program as 
usual. ■ 



ODIN 


BY PETER FREY. 
FEATURE-PACKED TO MAKE YOU 
THE MASTER OF THIS GREAT STRATEGY GAME. 

Odin, 11 ' a product of Alpha Beta, the Atkin, Frey, Morgan, Slate software 
group, plays the ancient game of Annexation (also known as Reversi) 
according to the modern rules specified by the United States Othello 
Association. Odin challenges and teaches on ten progressive levels. With 
impressive, crystal clear graphics. Plus these exciting and helpful features. 


■ Tutor mode. 

* Take back one move. 

■ Opening library, 

* Change sides anytime. 

* Change the level of play easily 
during the game, 

FREE MEMBERSHIP, 

Order Odin and get a free 
United States Othello 
Association membership, 
including a compli¬ 
mentary subscription to 
the Othello Quarterly. 

TO ORDER or for the 
name of your nearest 
dealer. CALL TOLL 
FREE. 800-621-5199 


1 The ability to set up any position. 

■ Display a complete record of 
all moves, 

■ Instant replay in graphic detail, 

1 Instant strategic evaluation, 

1 Odin thinks on opponent’s time. 

(In Illinois 800-972-5855). 
Or write Odesta 
OTHELLO Publishing 930 Pitner, 

Evanston, Illinois 60202, 



Apple 1SM Disk 
(Atkin/Frey) 
TRS-80™(32K) 
Disk 


$40.00 


$34.95 


PUBLISHING 


Apple is the registered trademark of Apple, Inc. 

TRS-80 is a registered trademark of Tandy Corporation. 


Coming soon from Odesta Publishing, David Slate’s Checkers, 

John Morgan’s Game Disk. 


We can’t afford to 
lose our wetlands. 



For years, marsh¬ 
es, swamps and 
bogs have been 
drained and filled 
for farmlands 
and manmade 
“improvements." 
But we need our 
-wetlands. They're 
natural fish farms 
and homes for small 
finals and birds. They 
provide a buffer from 
floods and storms. 
Millions of 
acres of 
wetlands have 
already been destroyed. 
We can’t recreate our wet- 
glands once t hey’ re gon e, We ca n 
preserve those we have. You can help. 
Join the National Wildlife Federation, 
Department 103 f 1412 16th Street, 
MW, Washington, DC 20036, 
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Turn your Apple into the world’s 
most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502, By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist¬ 
ence. Two computers in one. And, the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-80 based circuit card. 
Just plug it info any slot (except 0) of 
your Apple. No modifications required, 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat¬ 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 

Circle 250 on Inouirv card. 


BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16-digit precision, exten¬ 
sive EDIT commands and string func¬ 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM¬ 
MON, plus many additional com¬ 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 

More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


Basic Compiler and Assembly Lan¬ 
guage Development System. All, more 
powerful tools for your Apple. 

Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer 

Complete information? It's at your 
dealer's now. Or, well send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below, 

SoftCard is a trademark of Microsoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z-80 is a registered trademark of Zilog, 
Inc. CP/M is a registered trademark of Digital 
Research, Inc. 


/MICROSOFT 

V CONSUMER^ PRODUCTS® 

Microsoft Consumer Products. 400 108th Awe N.E., 
Rnilpuim WA 98004 













The Santa Cruz Open 

Othello Tournament for Computers 


In mid January, when the Midwest 
and Northeast were weathering 
heavy snows and subzero tempera¬ 
tures, programmers from the US and 
abroad, laden with microcomputers 
or terminals and modems, traveled to 
the University of California in sunny 
Santa Cruz, for the Santa Cruz Open 
Othello Tournament. Each program¬ 
ming team had been preparing for 
months for decisive head-to-head 
competition in which only one pro¬ 
gram would triumph as champion. 
For individuals accustomed to 
solitary, cerebral pursuits, this tour¬ 
nament provided a public arena in 
which to demonstrate their skills. 

The focus of this concentrated 
preparation was a complex strategy 
game, originally called Annexation, 
then renamed Reversi. It is now 
known as Othello, a trade name of 
CBS Inc, The rules of play and 
strategic ideas for this game have 
been discussed in earlier issues of 
BYTE (see references at the end of this 
article). 

The University of California, Santa 
Cruz (UCSC), was an unconventional 
site for this electronic confrontation. 
The campus buildings are nestled 
among redwood trees on a hill over¬ 
looking Monterey Bay, an area of 
mostly undisturbed natural beauty. 
When the visitors arrived on campus 
for the weekend tournament, many 
must have thought they had been 


Peter W Frey 
Visiting Professor 
University of California 
421 Kerr Hall 
Santa Cruz CA 95064 


misdirected to a meeting of the Sierra 
Club, 

The weekend was filled with many 
little surprises. Despite our careful 
plans, campus security forgot to open 
the fortress-like Applied Science 
building at the appointed hour. After 
traveling great distances at con¬ 
siderable expense, the competitors 
found themselves at a closed gate sur¬ 
rounded by dense forest. Members of 
the security force finally responded to 
our panicky telephone calls and 
opened the main gate, but then they 
promptly departed, leaving all of the 
rest rooms locked. The problems 
were eventually taken care of, 
however, and the Othello tourna¬ 
ment gained a momentum of its own 
and proceeded in reasonable order. 


Twenty teams were 
represented—more 
entries than in any 
computer-chess 
competition. 


Tournament information was sent 
to potential participants last 
September. Later in the fall, most of 
the personal computing magazines 
carried announcements of the event. 
Even though Othello is a recent in¬ 
troduction to this country from 


Japan, it has gained a loyal following, 
and the organizers were surprised by 
the large number of individuals who 
responded enthusiastically. When 
tournament day arrived, 20 teams 
were represented— more entries than 
in any computer-chess competition, 

The Santa Cruz Open was note¬ 
worthy also in respect to its budget. 
There wasn't any; Nevertheless, the 
event managed to take on the ap¬ 
pearance of a big-time competition 
because of the enormous enthusiasm 
of the participants and the generous 
support from various segments of the 
computing community. 

At the request of Dan and Kathe 
Spracklen, Fidelity Electronics and 
the Hayden Book Company provided 
air transportation from New York for 
the tournament director, Jonathan 
Cerf. Jonathan had recently returned 
from London where he had wrested 
the World Othello Championship 
from the Japanese. It was the first 
time that anyone outside Japan had 
held the title. For US Othello players, 
Jonathans victory was akin to our 
hockey team's victory over the Rus¬ 
sians at the 1980 Winter Olympics. 
We were extremely pleased to have 
Jonathan with us, and he turned in an 
absolutely superb job as tournament 
director. His efforts were aided by a 
computer program I had written to 
keep track of match outcomes. 

Text continued on page 32 


26 July 1981 © BYTE Pub] tea lions Inc 


Circle 419 on inquiry card. 










mcgcotor and apple 

® Of ^ 

the perfect couple 


MEGASTOR consists of two very reliable 8-inch drives, complete with integral power 
supply and controller card for APPLE II. 

Any software currently running under APPLE II DOS will run on MEGASTOR. 

Special software is available to convert APPLE II DOS files to IBM 3741 Ebcdic-formatted 
files, and to read IBM-formatted files. 


MEGASTOR offers the user: 
1.1 or 2.2 megabytes of 



Vtasak H ou se, 
8 Stuart Road, 
HiglTWycombe, Bucks, 
HP13 6AG, England. 
Tel. H.W. (0494) 448633 


storage per dual 
drive unit. 


Full APPLE II 
compatibility 


Distributorship 
and overseas 
enquiries 
welcomed. 


* Apple is a trade mark 
of Apple Computer Inc 








The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 

Unbeatable S-100 Memory Boards 

First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 

The 2nd Generation 

Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL I/O BOARDS. Each 
has been designed for single user, multi-user or 


network operating systems 
such as CP/M®, 

MP/M™, CP/Net™ 
and OASIS™. 

The Next 
Logical Step ... 

We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable S-100 
boards. The result: a highly reliable, quality built, 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 

The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems. 
MP/M is available with either a standard or 

CP/M MP/M and CP/Nei are trademarks of Digital Research 
OASIS is a trademark of Phase One Systems 













enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput increases up to 
400% over standard unblocked systems. 

The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 


Cost Effective Reliability 

Dealers, OEM’s and System Integrators share 
many common needs. Not the least of these is 
dependable products. That’s why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 

Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 


Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
multiple-user print spooling. 

All operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 10 
megabyte winchester hard disk. 


Systems 


Group 


a Division of MEASUREMENT systems &. controls 

incorporated 

1601 Orangewood Ave. 

Orange, Calif. USA 92668 

(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 


For International Sales Inquiries contact: SIGMA INTERNATIONAL. INC., P.O. 
Box 1118, Scottsdale, AZ 85252 USA <602) 9943435 i T*lex 166 74S Sigma 
















These new programs are going to do 
for you just what ourVisiCalc™ program 
lias done: m:tke your computer work 
harder, so you can work smarter! 

They’ll enable a personal com¬ 
puter to take over more of those 
tasks eating up so much of your 
time. That’ll give you more time to 
concentrate on the tasks where your 
skills, experience and intuition can 
do the most good. Things like think¬ 
ing, planning and managing, 

A personal computer can help 
you do ail these things better. And 
Personal Software™ programs will 
help you do them best! 


j'jhi tKi . 

Apple !m i rcfllKtcriid trademark uf Apple d«IHplili'f. tnc. 


VisiDex. The VisiDex™ program 
makes it a snap for you to remem¬ 
ber anything, and everything, 
you don’t want to forget. 

It’s a free-form personal filing 
program with nearly unlimited cross 
referencing, 

VisiDex “thinks” and “remem¬ 
bers" just the way you ask it to—so 
you can access it anyway you want, 
and find exactly what you want— 
instantly! 


VisiPlot. The VisiPlot™ program 
makes it easy to see what your 
numbers really say. 

It adds real meaning to financial 
analysis, forecasting, budgeting and 
business planning. Because VisiPlot 
takes hard-to-grasp numbers and au¬ 
tomatically turns them into easy-to- 
comprehend charts and graphs, 
right before your eyes! 

All kinds of charts and graphs, 
with all kinds of flexibility in titling, 
shading, and color — all at the touch 
of a few buttons! 


Ask your favorite retail computer dealer for a demonstration of the Personal Software programs. 


Introducing 4 new programs from the 







HOW TO WORK 
SMARTER 
NOT HARDER 


people who brought you VisiCalc! 


VisiTrend/VisiPlot. If you want 
sophisticated trend forecasting and 
statistical analysis—and you know 
how hard it is to create them by 
hand—you’ll want to get your hands 
on the VisiTrend/VisiPlot™ program! 

This program will enable you 
to rapidly perform regressions and 
time series analysis, plus providing 
you with comprehensive charting 
and graphing capabilities. 


VtsiTerm. The VisiTerm™ program 
enables you to reach out to the 
world. 

With VisiTerm, you’ll be able to 
use your personal computer to com¬ 
municate with iatger computers, to 
tap into data networks, to communi¬ 
cate with other personal computers. 

VisiTerm gives you all the 
benefits of a personal computer, 
plus all the advantages of an intelli¬ 
gent terminal, all in one package. 





All of these programs are currently 
available for the Apple II and II Plus. 
Besides their many individual ben¬ 
efits, these new programs deliver 
an even greater total benefit. That’s 
because many of them interact 
with each other and with our new, 
enhanced version ofVisiCalc. 

Together, they give you an 
unprecedented family of personal 
computing capabilities; making the 
computer work harder, so you 
can work smarter! — 

tHC 


Or call us at (408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086. 
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Text continued from page 26: 

calculate standings, and make pair- 
ings for each new round. The pro¬ 
gram ran on a Radio Shack Model III 
TRS-80 lent to us by the local Radio 
Shack retailer. 

We also received generous assist¬ 
ance from many others. BYTE 
Publications offered a prize of an 
autographed, bound set of its early 
volumes. The Computer Room, a 


retail establishment in nearby Scotts 
Valley, provided two Commodore 
PET computers for the weekend. One 
of these machines was used to run the 
program of our most distant entrant, 
Anders Kierulf, who was competing 
by proxy from the University of 
Zurich in Switzerland. Members of 
the local Apple and TRS-80 users" 
groups also volunteered their 


assistance. Several ran programs for 
entrants who could not be at the tour¬ 
nament site. 

To accommodate individuals 
operating from large machines at dis¬ 
tant locations, six of my colleagues at 
UCSC donated the use of their offices 
and telephones for the weekend. This 
arrangement avoided the consider¬ 
able expense of installing telephones 
in the main tournament room and 
also provided some unexpected enter¬ 
tainment. Prior to the tournament, 
we had completed a university requi¬ 
sition to obtain keys for each office. 
On the first day of the tournament, l 
assigned office keys to each of the 
mainframe participants so that their 
terminals and modems would be 
secure. Imagine my chagrin when I 
learned that most of these keys did 
not work. The weekend was only a 
few hours old, and already some of 
the participants were starting to 
wonder if the tournament organizer 
had all of his marbles in the right 
place, A hastily discovered master 
key saved us. 

Having six participants located in 
faculty offices away from the main 
tournament room also led to some 
logistical complications. When a 
microcomputer was paired with a 
mainframe, it was a simple matter to 
move the microcomputer into the 
proper office. When two mainframes 
were paired, the solution was not so 
easy since each was anchored to a 
telephone outlet. The problem was 
eventually solved by borrowing a few 
tricks from the ancient Greeks. Spec¬ 
tators who had dropped by to see this 
curious event were treated to a 
modern version of the marathon. 
Moves were relayed from one office 
to another, sometimes located on dif¬ 
ferent floors, by messengers running 
as fast as possible. The spectators, I 
am sure, were impressed by our 
brilliant use of modern technology. 

The tournament involved a David 
versus Goliath theme as well. Not 
only were lowly TRS-80S matched 
against large systems like the Control 
Data Cyber 170/730 and the Univac 
11/40, but many first-time com¬ 
petitors found themselves sitting 
across the table from computer 



Photo 1: Peter Frey t the author , waits patiently for his TRS-80 to calculate its next 
move. 



Photo 2: Dan and Kathe Spracklen record the move of Larry Atkin s machine as he 
reaches for the chess clock . 
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Easy on your eyes 

and your budget. 
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This high quality professional computer monitor 
provides sharp, clear display of up to 80 characters by 
25 lines of text, making it ideal for word processing as 
well as standard business applications. 

Lightweight industrial grade construction gives 
maximum portability with reliable operation. 

Color monitor also available for Apple," Atari * and 
other popular computers. See your authorized NEC 
America Dealer 

Apple iv a registered trademark of Apple Computer, tru 
Atari is a registered trademark □! Atari fin. 


80 character display makes it ideal for word 
processing and scientific applications. 



NEC America, Inc. 

1401 Estes Avenue 

Elk Grove Village, IL 60007 


















Representative at 


Programming 


Rank 

Author(s) 

Affiliation 

Tournament Site 

Hardware 

Language 

Wins-Losses 

1 

Paul Rosenbloom 

Carnegie-Mellon Univ 
Pittsburgh PA 

Kate Rosenbloom 

DEC KA10 

SAIL 

8-0 

2 

Charles Heath 

instant Software 
Peterborough NH 

author 

Model 1 TRS 80 

Assembler 

7-1 

3 

Dan and Kathe 
Spracklen 

Fidelity Electronics 
Miami FL 

authors 

4 MHz 6502 

Assembler 

7-3 

4a 

Peter Frey 

Northwestern Univ 
Evanston IL 

author 

Model 1 TRS-80 

Assembler 

7-4 

4b 

Larry Atkin 

Peter Frey 

Applied Concepts 
Garland IX 

Larry Atkin 

2 MHz 6502 

Assembler 

5-4 

6 

Stephen Cheng 

DataSoft Inc 

San Jose CA 

author 

Model 1 TRS-80 

Assembler 

4-4 

7 

Anders Kierulf 

Univ of Zurich 

Zurich, Switzerland 

Stuart Hastings 

Commodore PET 

Assembler 

5-4 

8 

Rob Phillips 

Univ of Maryland 
College Park MD 

James Morgan 

Univac 11/40 

Pascal 

5-4 

9a 

Douglas Larson 

Paul Gootherts 

Hewlett-Packard 

San Jose CA 

authors 

HP-1000 

FORTRAN 

4-4 

9b 

Rill Tomlinson 

Mark Faron 

Chris Gates 

California State 

Univ, North ridge 

authors 

CDC CYBER 170/730 

BASIC 

4-4 

11 

Richard Adams 

Data General 

Dayton OH 

author 

C/330 Eclipse 

Pascal 

4-3 

12 

David Levy 

Kevin O'Connell 

Philidor Software 
London, England 

authors 

2 MHz 6502 

Assembler 

4-4 

13 

Nick Jacobs 

Univ of California 
Berkeley CA 

author 

MODCOMP 

BCPL 

3-5 

14 

Michael Riley 

AB Computers 
Montgomeryville PA 

Ernest Maharenke 

Commodore PET 

Assembler 

3-4 

15a 

Gerhard Rlngel 

Dan Jones 

Qantel Corporation 
Hayward CA 

authors 

Qantel System 220 

Assembler 

3-5 

15b 

Ron Burke 

Summit NJ 

Philip Manoff 

Model 1 TRS-80 

Assembler 

3-5 

17 

Bill Kemper 

Hewlett-Packard 
Corvallis OR 

John Sechrest 

HP-85 

BASIC 

2-6 

18 

Brian Redman 

Lynn Aston 

Bell Telephone 

Labs, Whippany NJ 

Brian Redman 

VAX 11/780 

C 

2-6 

19 

Peter Frey 

Northwestern Univ 
Evanston IL 

Kurt Inman 

Model 1 TRS-80 

BASIC 

1-5 

20 

Jack Decker 

The Alternate Source 
Lansing Ml 

Greg Vaughan 

Model 1 TRS-80 

BASIC 

1-7 


Table 1: Final standings for the Othello Tournament held at UCSC on January 17 and 18, 1981 , 


luminaries such as Dan and Kathe 
Spracklen, David Levy, or Larry 
Atkin. These tournament regulars 
had ten times as much experience as 
everyone else combined. Despite this, 
several of the newcomers turned in 
impressive performances. 

Tournament Rules 

The tournament rules closely 
followed those adopted for human 
competition by the United States 
Othello Association (USOA), Each 
contestant was allowed a maximum 
of 30 minutes for each game and 
moves were communicated using 
standard USOA notation. Pairings in 
the first round were determined by a 
random process. This was necessary 
because many programs had not been 
used in tournaments or they had been 


modified extensively since their last 
public performance. 

A modified Swiss procedure was 
used to make the pairings for all 
subsequent rounds. At the end of 
each round, all of the contestants 
were ranked on the basis of their 
won-lost records and by cumulative 
piece differential when records were 
equivalent. Matches were then slated 
between the programs in first and sec- 
ond place, third and fourth place, 
fifth and sixth place, and so on. When 
this led to a pairing between con¬ 
testants who had already met, a 
modified set of pairings was prepared 
which approximated the initial plan 
as closely as possible. The Model III 
TRS-90 performed these contestant- 
juggling acts quickly and accurately. 
This system of pairings insured that 


each contestant met an opponent of 
relatively similar strength. Although 
this decreased the number of lopsided 
outcomes, the won dost records did 
not accurately reflect the relative 
playing strength of each program. 

After the planned eight rounds had 
been completed, five programs were 
tied with records of five wins and 
three losses. Tournament director 
Cerf arranged several playoff 
matches between contestants who 
could stay a few extra hours. The 
addition of these extra matches, plus 
the cancellation of several others 
because of telephone problems, led to 
an unequal number of matches for the 
different programs. To arrive at final 
rankings, we used a Guttman scaling 
technique, instead of more conven¬ 
tional procedures. This is an iterative 
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Percom’s DOUBLER II™ tolerates wide variations in media, drives 


GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that art im¬ 
proved version of the Company's innovative 
DOUBLER ' adapter, a double-density plug-in 
module for TRS-80" Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER 11® so named, permits even great¬ 
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU¬ 
BLER 11 plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter¬ 
face and permits a user to run either single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data— as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan¬ 
dard Tandy Model I drive system. 

Moreover, a DOUBLER 11 equips a Model l 
with the hardware required to run Model III 
diskettes. 

(Ed, Noie: See "QS-SGT Bridging the TRS- 
80 * software compatibility gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOUBLER il is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator* 

According to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 



Mauch said l .'A DOUBLER 11 will operate 
just as reliably two years after it is installed as it 
will two Jays after installation. 11 

The digital phase-lock loop also eliminates 
the need far trimmer adjustments typical of 
analog phase dock loop circuits. 

“You plug in a Percom DOUBLER il and 
then forget it/ 1 he said. 

The DOUBLER 11 also features a refined 
Write Frecompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acteristic of magnetic data recording, 

The DOUBLER II, which is fully software 
compatible with, the previous DOUBLER, is 
supplied with DBLDOST a TRSDOS"- 
companhle disk operating system. 

The DOUBLER II sells for includ¬ 

ing the DBLDOS diskette^! 


Circuit misapplication causes diskette read, format problems. 

High resolution key to reliable data separation 


GARLAND, TEXAS — The Percom 
SEPARATOR does very well for the Radio 
Shack TRS-80" Model 1 computer what the 
Tandy disk controller does poorly at best; rdi- 
Ltfrh separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for¬ 
mat verification failures and repeated read 
retries, 

CRC ERROR-TRACK LOCKED OUT 

The problem is most severe on high-number 
(hi gh - densi ry ) i nner fi le. trac ks, 

As reported earlier, the clock-data separa¬ 
tion problem was traced by Percom to misap¬ 
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a iugh- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
resolucion one-megahem circuit of the Tandy 
design. 

Separator circuits that operate at lower 
Irequencies — for example, two- or four- 


megahert: — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that, 
plugs into the drive control let of the Expansion 
Interface (El), 

Not a kit —- some vendors supply an an¬ 
te sted suparator kit ©' 1 resistors, 1 .C$ and other 
paraphernalia that may be .installed by mod¬ 
ifying the computer — the Percom 
SEPARATOR is a hilly assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into die Model 1 El disk con¬ 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR, 

The SEPARATOR, which sells tor only 
$29.95, may be. purchased from authorized Per¬ 
com retailers or ordered directly from the fac¬ 
tory.- The factory toll-free order number is 
1-800-527-1592, ’ 

El note- Opening the TRS-80 Expansion In¬ 
terface may void the Tandy limited 90-day 
warranty. Circle 310 on inquiry card. 


Owners of original DOUBLERs may pur¬ 
chase a DOUBLER 11 upgrade kit, without the 
disk controller IC, for $30.00, Proof of pur¬ 
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER 11 at the $30.00 price. 

The Percom DOUBLER IT is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-5 2 7x1592. 

Ed. note; Opening the TRS-80 Expansion In¬ 
terface may void the Tandy limited 90-day 
warranty. Circle 303 on inquiry card. 


All that glitters is not gold 

OS-80™ Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS^iO* Model I diskettes and 
the new Model ill is about as genuine as a gold-plated lead 
Krugermnd- 

Truc, Model I IRSIX )S* dtsket re-scan bereuJon a Model 
111, But first they must be converted and re-recorded for 
Model III operation., 

And you Connor writ* to. a Model I TR5DQS‘diskette. 
Not with a Model III. You cannot add a file. Delete a file. Or 
in any way modify a Model! TRSDOS diskette with a Model 
III computer. 

Furthermore, your cotiverted TRSDOS diskettes can ncit 
be converted back for Model ! operation, 

TRSDOS is y one-way street. And. there's no retreating, 
A point to a insider Ixdbte bitching the company's payroll 
to |ouf new Model. Ill, 

Real software compatibility should allow the direct, im¬ 
mediate interchangeability of Model 1 and Model IN disket¬ 
tes. No read-only limitations, no conversion/re-recording 
steps and no chance to be left high and dry with Model 111 
diskette* that can't be run on a Model I 

What's the unswerf Tie answer is PercomV 05-80^ 
family. of TRS-80 disk operating systems., 

_ OS-BO programs allow direct, immediate Lnierctiangeabiiiry 
of Model 1 and Model IN JRkeites. 

You can run Model I 5 ingle-density diskettes on a Model 
IN; install PertonVs plug-in IDOUBLER 7 - adapter in your 
Model L and you can run double-density Model III diskettes 
on a Model l. 

There's no couver&ium no. re-record mg. 

Sllp an OS-SO diskette out of yt.uir Model I and insert it 
directty in a Model III, 

And vice-versa- 

Just have the’ correct. OS-80 disk operating system — 
OS-BO, OS-80D or .OS-'30/1 II — in each computer. 

Moreover, with OS-80 systems, you can add. delete, and 
update files. You can read and write diskettes regardless of the 
system ol on gin, 

OS-8C is tlie original Percorti TRS-flO DOS for BASIC 

programmers. . 

Even OS-80 utilities are wt inert in BASIC-. 

QS-SC I? the Percom system about which a user Wrote, .try 
Creative Computing ■niagurine, J -. . the best S30.0O you 
will ever spend, "t 

Requiring only seven Kbytes oi memory. OS-80.disk oper¬ 
ating systems reside completely in RAM- There's no need to 
dedicate a drive exclusively (Er a system diskette. 

And, unlike I RSLX)5, you cun work at the truck sector 
level, defining and controlling data formats — in BASIC — 
tri create simple or complex -data structures that execute 
more quickly thin-TRSDOS. files- 

The Percom OS-80 DOS supports single-density ripepa' 
titinof the Model! cam purer — ■ price is 829.95; tiw OS-SOD 
supports double-density operation of Model I computers 
equipped with a IYGUBLEk or tXXJBLER U; and, OS-80/ 
111 — for the Model 111 of course — supports both single- and 
double-densityoperation. OS-SOD and .05-BO/Nl each, 
sell lor $49,9.5. 


PRICES AN D SPECIFICATIONS SUBJECTTO CHANCE WITHOUT NOTICE. PRICES DO NOT INCLUDE HANDLING AND SHIPPING. 

PERCOM DATA COMPANY, INC. 211 Pi. Kirby Street Garland, Texas 75042 (214) 272-3421 

^Tratlematfc'of Percom DataGimpanv, I he. 'TRS-SOai-sd TR'SDOS are trade marks of Tandy CBf parai inn Which. lias niti m Percom D«a G impatiy. Gieiputici pi M riizu-si nc, June. 1980. paw 2 6- 





















process that attempts to order the 
contestants in a way that produces 
the greatest degree of transitivity. 
That is, each program should be able 
to defeat those below it in the stand¬ 
ings and should lose to those above it. 
Our final standings, shown in table 1, 
closely approximate this goal in 
respect to the matches that were 
played in the tournament. 

The Winners 

The champion program was lago, 
written by Paul Rosenbloom, a fifth- 


year graduate student in computer 
science at Carnegie-Mellon Universi¬ 
ty in Pittsburgh. His DEC KAlO pro¬ 
gram performed remarkably well, 
defeating all opponents. In a tourna¬ 
ment held six months earlier at 
Northwestern University, Pauls pro¬ 
gram placed third in the machine 
competition, finishing behind the 
Spracklens' program and my pro¬ 
gram. Since then, everyone had made 
major improvements. Paul had ap¬ 
parently learned more than the rest of 
us. Progress has been so substantial 


that any one of the top eight pro¬ 
grams at Santa Cruz is probably 
strong enough to defeat the program 
that placed first at Northwestern. 
Paul could not be in Santa Cruz, so 
he vigilantly monitored the contests 
from Pittsburgh while his sister Kate, 
a professional programmer working 
in Mountain View, California, 
operated a terminal at UCSC, 

Second place, and top microcom¬ 
puter honors, was won by first-time 
competitor Charles Heath of 
Waltham, Massachusetts. After 
several playoff matches, the 
Spracklens placed third. Fourth place 
was shared by Larry Atkin and 
myself. Stephen Cheng from San 
Jose, another newcomer to the tour¬ 
nament circuit, came in sixth. Anders 
Kieralf, the Swiss entrant, finished 
seventh and Rob Phillips, who re¬ 
cently received his PhD from the 
University of Maryland, took eighth 
place. 

One of the surprises of the tourna¬ 
ment was the impressive showing of 
the microcomputers and hand-held 
electronic units. Devices based on the 
Zilog Z80 or the MOS Technology 
6502 microprocessors finished in 
positions two through seven. The 
Cyber 170 entry tied for ninth place 
and the VAX 11/780 system came in 
18th. All of the programs running on 
large machines were operated in time¬ 
sharing environments and this 
hindered their performance. In addi¬ 
tion, these programs were compiled 
from high-level languages, while the 
microprocessor-based entries that 
placed well in the tournament were 
all written in assembly language. 
Some of the advantages of the larger 
machines, such as bigger word size or 
faster floating-point arithmetic, are 
not particularly important for 
Othello where most operations in¬ 
volve simple symbol manipulation. 

Microprocessor-based units have 
also benefited from recent hardware 
improvements. For example, the 
6502-based units entered by David 
Levy and Larry Atkin are designed to 
run at twice the speed of the Apple 
computer. The tournament version of 
the Spracklens' program used special¬ 
ly prepared hardware to run four 


* * * WRITE OR CALL FOR FREE CATALOGUE * * * 


The MAX BOX: Manufactured by John D. Owens Associates. 8 Jr dual drive cabinet 
complete with power supply & fan. Will hold Qumes, Shugarts or Siemens. Excellent 

design and engineering ...... .$ 325, 

With 2 ShugartSOOR Drives 91,250. With 2 QUME Double sided drives. .51,650. 

CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY . LOW IN PRICE 
ZS0 CPU, 4 Mhz, with one serial port; 12 slot 5-100 mainframe, disk controller. 64K 
Dynamic Ram r CP/M 2.2* SYSTEM 2210A. $1,750. 

IMS 5000 and 8000 Systems and IMS Memory 

Outstanding long term reliability and performance. These systems feature a Z80A CPU. 
5-100 bus; double density drives (either single or double sided), DMA disk controller, 64K 
RAM, 2 serial &l 1 parallel port. Prices include the very finest implementation of CP/M® 
available in the entire industry. Hard disk and multi user software options. 


MULTI USER, NETWORKING OPERATING SYSTEM 

Turbodos: Spectacular new CP/M® compatible operating system. Z&0 code, interrupt 
driven. Up to 6X faster than CP/M® up to 35% increased disc capacity. IMS compatible. 
Multi-user (up to 16 users) .. . £750, Single user $25G» 


PER SCI—THE KING AND QUEEN OF DRIVESi 

Model 299B; Dual headed drives, total 3.2 MB unformatted.. . ..£2,300. 

Model 277; Dual 8 inch drives, voice coil positioned. IBM compatible, 1600 K BYTES per 

drive, unformatted. $1,210. 

Slimline cabinet and power for either 277 or 299. $ 300. 


GRAPHICS EQUIPMENT 

HIP AD DIGITIZER from Houston Instruments, Create graphics using stylus. 
Easier than using joystick, or keyboard input. For S-100 systems, Apple, TRS-BQ, 
PET.. .. .S755, 

MICROANGELO £2,280. 

High resolution graphics system, 15'' 22MHZ, green phosphor screen, 72 key keyboard; 
includes complete cabling and software. From SCION. 

5-100 Graphics card ...$ 960. 


GRAPHICS SOFTWARE, On line, real time, for the M9900 to drive the Microangelo, 
For use in design of PC board masks. IC masks and other applications. ..$1,000, 


CAT 100 Full Color Graphics: Digital Graphics. Complete S-100 color imaging sys¬ 
tem w/high performance video FRAME GRABBER ....$1,875. 

MAURO MP-250B Proac Plotter: Uses standard paper, choice of pen colors and line 
widths, resolution is 200 steps per inch; .005” tracking error; RS232 .9895. 


i WE EXPORT: 


Overseas Callers: TWX 710 588 2844 

Phone 212 448-6298 or Cable: OWENSASSOC 


WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 


JOHN D. OWENS 

Associates, Inc. 

12 Schubert Street 
Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 
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times as fast as the Apple. At this 
speed, the 6502 generates so much 
heat that a special cooling unit is 
required. The two strongest TRS-SO 
programs were also run at clock rates 
faster than Tandy intended. The unit 
as it comes from the factory runs its 
Z&0 processor at 1.8 MHz, less than 
half the speed for which it was de¬ 
signed. There are several speed-up 
kits available commercially for the 
TRS-80, and these may be useful op¬ 
tions for the serious chess or Othello 
player. I hdve been especially pleased 
with the reasonable price and reliable 
operation of the kit from Archbold 
Electronics. 

Learning and Playing 

Machine Othello programs are 
becoming good enough to make 
useful contributions to human play* 
In the endgame, computers can play 
perfectly, selecting a final sequence of 
moves that guarantees them the max¬ 
imum final disk count. In this respect, 
they are as good or better than any 
human, Cerf has played several of 
these programs and reports that his 
endgame play has improved notice¬ 
ably. This may be the first case in 
which a machine has become suffi¬ 
ciently proficient at a complex 
strategy game to serve as a useful 
sparring partner for the world cham¬ 
pion. 

Tournaments like the Santa Cruz 
Open provide a rigorous test for new 
software and the occasion for infor¬ 
mation exchange. Few programmers 
are eager to reveal their most impor¬ 
tant secrets, but one must divulge 
some information in order to get 
ideas from others. Santa Cruz was a 
great learning experience. It was com¬ 
forting to discover that other ap¬ 
parently sane persons had been work¬ 
ing day and night for months on their 
creations. The enjoyable camaraderie 
reinforces each one's belief that the 
shared enterprise is reasonable and 
worthwhile. 

Othello seems to be rapidly over¬ 
taking chess as the most popular 
strategy game for computer program¬ 
ming, Eighteen months ago few 
serious Othello programs existed. 
Today there are more than two 


dozen, and the number is increasing 
at a rapid pace. 

The keen interest in machine 
Othello reflects the inherent fascina¬ 
tion of the game and its logical struc¬ 
ture that facilitates programming. 
The game is conceptually complex 
and yet the move-generation and 
evaluation routines can be compact 
and architecturally aesthetic. The 
challenge of chess is there with fewer 
programming headaches. 1 expect 
that the current love affair between 
Othello and microcomputers will 


produce a long and happy marriage. 
Long before the final match was 
played at Santa Cruz, one question 
was asked by many: "When is the 
next tournament?"* 
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* ** GREETINGS TO OUR FRIENDS IN HONG KONG * ** 


TELETYPE — PRICES SLASHED 

Model 4320 AAA .$ 800. 

Model 43A5R, 8 level, 1 r tape $2,595. 


dBASE II Ashton-Tate.$615. 

Brings power of mainframe database 
software to a microcomputer. Runs under 
CP/M® . Extremely easy to use. Manual 

and demo software.$50, 

Money Back Guarantee 


MUSYS Single BD Computer 

ZS0 processor, 64K Dyn RAM, Console 
serial port, S-100 parallel interface. 
Bootstrap PROM ..$1300. 


HAZELTINE1500 .$ 925. 

1510.$1,030. 

1520 ...$1,265. 

220 volt models, add 5100 

EXEC SO with 15" screen.$1,115. 

90 day on-site warrantee, 


IBM 3101 CRT Model 10.$1,195. 

Model 20 . ..$1,395. 

Selectric-like, detached keyboard. 9x16 
dot matrix. Maintenance contract From 
IBM only $70 per year, 


ITHACA INTERSYSTEMS 

Full S-100 IEEE Compatabtlityt Full 24 
address bits. DMA disk controller. SYS¬ 
TEM 2A: 20 slot mainframe, front panel, 
64 K RAM, Z0O CPU, 4 MHZ, extended 
addressing capability, 4 parallel, 2 serial 
I/O. Our discounted price.$3,415. 


MARINCHIP SYSTEMS M9900 

Elegant 16 bit CPU, S-100 compatible, 
multi user, multi processor operating 
system, BASIC, FORTH, META, PAS¬ 
CAL, Word processor, text editor. 

CPU kit and software package $ 550, 

Assembled.. $ 700. 

Complete system, 64KB, 

two drives ,....$4,995. 


TEXAS INSTRUMENTS Printers 

10% off list price on entire TI printer line, 

CENTRONICS 737 $780 

Same as TRS-80 Model IV. 

Apple serial/ parallel interface-$195. 


EPSON MX80 .550. 

RS 232 Interface. .$ 50. 

CORVUS Hard Drives 

We are the S-100 CORVUS dealer in the 
New York area. 

Model II, Hard Disk System . . . $4,820. 
Mirror Backup System.$ 715, 

DMA-DOS NORTH STAR 8" Floppy 
Subsystem 

A new operating sytem, completely 
CP/M® compatible that allows use of 
both 8” (Shugarl single sided, double 
density via Tarbell controller) and 5 V*" 
drives. Allows transfer of file from 8" to 
SV*" and vice versa. Complete hardware, 
with software package .$1,910, 

TARBELL 

Double density controller.$420. 

Z80 CPU. 395. 

Includes 2 serial ports; supports MPM^' . 
Runs at either 2 or 4 MHZ. 

TEI MAINFRAMES, S-100 

We are proud to announce that we are 
now a TEI stocking distributor. For the 
best in mainframes TEIIf _ 

TELEVIDEO CRTs 

912..$780. 920 $850. 950 $1,050. 

COMMUNICATIONS SOFTWARE 
from Hawkeye Grafix 

Enables communcations from a micro to a 
terminal or to another micro, mini or 
maxi computer. 

Object Code $75. Source Code $250. 

3M SCOTCH® Diskettes s 

BOXES 
\ BOX Price 
of ten per box 

Model 740„ 8" single sided, 

single density 529.00 $26.50 

Model 741, 8" single sided, 

double density 38.00 35.00 

Model 743, 8' 1 double sided, 

double density 46.50 42,50 

Model 744-0, 5Vt soft sectored, single sided 
744-10, 5Vi”, hard sectored, 
single sided. ...... 29.00 26.50 


JOHN D. OWENS 

Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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Ciarcia's Circuit Cellar 


Build a Z8-Based Control 
Computer with BASIC, Part 1 


I hope you believe me when I say 
that I have been waiting years to pre¬ 
sent this project. For what has seemed 
an eternity, I have wanted a micro¬ 
computer with a specific combination 
of capabilities. Ideally, it should be 
inexpensive enough to dedicate to a 
specific application, intelligent 
enough to be programmed directly in 
a high-level language, and efficient 
enough to be battery operated. 

My reason for wanting this is pure¬ 
ly selfish. The interfaces I present 
each month are the result of an 
overzealous desire to control the 
world. In lieu of that goal, and more 
in line with BYTE policy, I satisfy this 
urge by stringing wires all over my 
house and computerizing things like 
my wood stove. 

There are many more places I'd like 
to apply computer monitoring and 
control, I want to modify my home- 
security system to use low-cost 
distributed control rather than central 
control. 1 want to try my hand at a 
little energy management, and, of 
course, I am still trying to find some 
reason to install a microcomputer in a 
car, (How about a talking dash¬ 
board?) 

Generally, the projects I present 
each month are designed to be at¬ 
tached to many different commercial¬ 
ly available microcomputers through 

Copyright© 1981 by Steven A Garcia- 
AIJ rights reserved. 


Steve Ciarcia 
FOB 582 

Glastonbury CT 06033 


existing I/O (input/output) ports. 
Most of my projects are applicable 
for use on the small (by IBM stan¬ 
dards) computers owned by many 
readers, but, unfortunately, a typical 
home-computer system cannot be 
stuffed under a car seat. 


The Z8-BASIC 
Microcomputer Is a 
milestone in low-cost 
microcomputer 
capability. 


The time has come to present a ver¬ 
satile "Circuit Cellar Controller" 
board for some of these more am¬ 
bitious control projects. I decided not 
to adapt an existing single-board 
computer, which would be larger, 
more expensive, and generally limited 
to machine-language programming. 
Instead, I started from scratch and 
built exactly what I wanted. 

The microcomputer/controller I 
developed is called the Z8-BASIC 
Microcomputer. Its design and ap¬ 
plication will be presented in a two- 
part article beginning this month. In 
my opinion, it is a milestone in low- 
cost microcomputer capability. It can 
be utilized as an inexpensive tiny- 
BASIC computer for a variety of 
changing applications, or it can be 
dedicated to specialized tasks, such as 


security control, energy manage¬ 
ment, solar-heating-system monitor¬ 
ing, or intelligent-peripheral control. 
[Editor's Note: We are using the term 
'tiny BASIC" generically to denote a 
small, limited BASIC interpreter. The 
term has been used to refer to some 
specific commercially available prod¬ 
ucts based on the Tiny BASIC con¬ 
cept promulgated by the People's 
Computer Company in 1975. ...R5S] 

The entire computer is slightly 
larger than a 3 by 5 file card, yet it in¬ 
cludes a tiny-BASIC interpreter, 4 K 
bytes of program memory, one RS- 
232C serial port and two parallel I/O 
ports, plus a variety of other features. 
(A condensed functional specification 
is shown in the "At a Glance" text 
box.) Using a Zilog Z8 microcom¬ 
puter integrated circuit and Z6132 
4 K by 8-bit read/write memory 
device, the Z8-BASIC Microcom¬ 
puter circuit board is completely self- 
contained and optimized for use as a 
dedicated controller. 

To program it for a dedicated 
application, you merely attach a user 
terminal to the DB-25 RS-232C con¬ 
nector, turn the system on, and type 
in a BASIC program using keywords 
such as GOTO, IF, GOSUB, and 
LET. Execution of the program is 
started by typing RUN. If you need 
higher speed than BASIC provides, or 
if you just want to experiment with 
the Z8 instruction set, you can use the 
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GO@ and USR keywords to call 
machine-language subroutines. 

Once the application program has 
been written and tested with the aid 
of the terminal, the finished program 
can be transferred to an EPROM 
(erasable programmable read-only 
memory) via a memory-dump pro¬ 
gram and the terminal disconnected. 
Next, the 28-pin Z6132 memory com¬ 
ponent is removed from its socket 
and either a type-2716 (2 K by 8-bit) 
or type-2732 (4 K by 8-bit) EPROM 
is plugged into the lower 24 pins. 
{The choice of EPROM depends upon 
the length of the program.) When the 
Z8 board is powered up, the stored 
program is immediately 
executed. The EPROM 
devices and the Z6132 
read/write memory 
device are pin- 
compatible. Permanent 
program storage is 
simply a matter of 
plugging an EPROM 
into the Z6132's socket. 

There is much more 
power on this board 
than is alluded to in this 
simple description. 

That is why 1 decided 
to use a two-part article 
to explain it. This 
month, I'll discuss the 
design of the system 
and the attributes of the 
Z8 and Z6132. Next 
month, I'll describe ex¬ 
ternal interfacing 
techniques, a few ap¬ 
plications, and the 
steps involved in transferring a pro¬ 
gram into an EPROM. 

Single-Chip Microcomputers 

The central component in the 
Z8-BASIC Microcomputer is a 
member of the Zilog ZB family of 
devices. The specific component 
used, the Z8671, is just one of them. 
Unlike a microprocessor, such as the 
well-known Zilog Z8G, the Z8 is a 
single-chip microcomputer. It con¬ 
tains programmable {read/write) 
memory, read-only memory, and 
I/O-controI circuits, as well as cir¬ 
cuits to perform standard processor 
functions. Microprocessors such as 


the Z8Q or the Intel 8080 require sup¬ 
port circuitry to make a functional 
computer system. A single-chip 
microcomputer, on the other hand, 
can function solely on its own. 

The concept is not new. Single-chip 
microcomputers have been around 
for quite a while, and millions of 
them are used in electronic games. 
The designers of the Z8, however, 
raised the capabilities of single-chip 
microcomputers to new heights and 
provided many powerful features 
usually found only in general- 
application microprocessors. 

Typically, single-chip microcom¬ 
puters have been designed for 


microcontroller applications and op¬ 
timized for I/O processing. On a 
40-pin dual-inline package, as many 
as 32 of the pins can be I/O related. A 
ROM-prog rammed single-chip 
microcomputer used in an electronic 
chess game might offer a thousand 
variations in game tactics, but it 
could not be reprogrammed as a 
word processor. The ability to 
reorient processing functions and 
reallocate memory has generally been 
the province of microprocessors, with 
their memory-intensive architecture. 

The Z8 architecture (shown in 
figure la on page 40) allows it to 
serve in either memory- or I/O¬ 


intensive applications. Under pro¬ 
gram control, the Z8 can be con¬ 
figured as a stand-alone microcom¬ 
puter using 2 K to 4 K bytes of inter¬ 
nal ROM, as a traditional micropro¬ 
cessor with as much as 120 K to 
124 K bytes of external memory, or 
as a parallel-processing unit working 
with other computers. The Z8 could 
be used as a controller in a 
microwave oven or as the processor 
in a stand-alone data-entry terminal 
complete with floppy-disk drives. 

Getting Specific: The Z8671 
The member of the Z8 family used 
in this project is the Z8671, This com¬ 
ponent differs from the 
garden-variety Z8601 
chiefly in the contents 
of the ROM set at the 
factory. The pinout 
specification of the 
Z8671 is shown in 
figure lb, and the 
package is shown in 
photo 2 on page 41, 
The Z8671 package 
contains the processor 
circuitry, 2 K bytes of 
ROM (preprogrammed 
with a tiny-BASIC in¬ 
terpreter and a debug¬ 
ging monitor), 32 I/O 
lines, and 144 bytes of 
programmable (read/ 
write) memory. 

The operational ar¬ 
rangement of memory- 
address space is shown 
in figure lc. The inter¬ 
nal read/write memory 
is actually a register file (illustrated in 
figure 2) composed of 124 general- 
purpose registers (R4 thru R127), 16 
status-control registers (R240 thru 
R255), and 4 I/O-port registers (R0 
thru R3). Any general-purpose 
register can be used as an accumula¬ 
tor, address pointer, index register, or 
as part of the internal stack area. The 
significance of these registers will be 
explained when I describe the tiny- 
BASIC/Debug interpreter/monitor. 
The 32 I/O lines are grouped into 
four separate ports and treated inter¬ 
nally as 4 registers. They can be con¬ 
figured by software for either input or 
output and are compatible with 



Photo 1: A prototype of the versatile "Circuit Cellar Controller/' for¬ 
mally called the Z8-BASIC Microcomputer . The prin ted-circuit board 
measures 4 by 4 inches and has a 44-pin (two-sided 22-pin) edge con¬ 
nector with contacts on 0.156-inch centers. A 2716 or 2732 EPROM 
can be substituted for the Z6132 Quasi-Static memory , plugging into 
the same socket. 
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OUTPUT INPUT 


V CC GND 


JCTAL AS DS R/W RESET 



I/O 

(BIT PROGRAMMABLE) 


ADDRESS OR I/O 
(NYBBLE PROGRAMMABLE! 


ADDRESS/DATA OR I/O 
[BYTE PROGRAMMABLE) 


Figure la: Block diagram of the Zilog Z8-family single-chip microcomputers. Their ar¬ 
chitecture allows these devices to serve in either memory- or I/O-intensive applications. 
This figure and figures lb, 1c, 2, 3, and 4 were provided through the courtesy of Zilog 
Inc . 


LSTTL (low-power Schottky transis¬ 
tor-transistor logic), In addition, port 
1 and port 0 can serve as a multi¬ 
plexed address/data bus for connec¬ 
tion of external memory and 
peripheral devices. 

In traditional nomenclature, port 1 
transceives the data-bus lines DO thru 
D 7 and transmits the low-order 
address-bus signals AO thru A7 + Port 
0 supplies the remaining high-order 
address lines A8 thru A15, for a total 
of 16 address bits. This allows 62 K 
bytes of program memory (plus 2 K 
bytes of ROM) to be directly ad¬ 
dressed. If more memory is required, 
one bit in port 3 can be set to select 
another memory bank of 62 K bytes, 
which is referred to as data memory. 
In the Z8-BAS1C Microcomputer 
presented here, a separate data- 
memory bank is not implemented, 
and program and data memory are 
considered to be the same. 

The Z8 has forty-seven instruc¬ 
tions, nine addressing modes, and six 
interrupts. Using a 7.3728 MHz 


crystal (producing a system clock rate 
of 3,6864 MHz) most instructions 
take about 1.5 to 2,5 ps to execute. 
Ordinarily, you would not be con¬ 
cerned about single-chip-microcom¬ 
puter instruction sets and interrupt 
handling because the programs are 
mask-programmed into the ROM at 
the factory. In the Z8671, however, 
only the BASIC/Debug interpreter is 
preprogrammed. Using this inter¬ 
preter, you can write machine- 
language programs that can be ex¬ 
ecuted through subroutine calls writ¬ 
ten in BASIC. This feature greatly 
enhances the capabilities of this tiny 
computer and potentially allows the 
software to control high-speed 
peripheral devices. (A complete 
discussion of the Z8 instruction set 
and interrupt structure is beyond the 
scope of this article. The documenta¬ 
tion accompanying the Z8-BASIC 
Microcomputer Board describes the 
instruction set in detail.) 

The final area of concern is com¬ 
munication. The Z8 contains a full- 
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Figure lb: Pinout specification of the 
Zilog Z8671 microcomputer. The Z8671 is 
a variant of the basic Z8601 component of 
the ZB family. The Z8671 is used in this 


project because it contains the 
BASIC/Debug interpreter/monitor in 
read-only memory . Other members of the 
Z8 family are supplied in different 
packages , chiefly to support system- 
development work. 


duplex UART (universal asyn¬ 
chronous receiver/transmitter) and 
two counter/timers with prescalers. 
One of the counters divides the 
7,3728 MHz crystal frequency to one 
of eight standard data rates. With the 
Z8671, these rates range between 110 
and 9600 bps (bits per second) and 
are switch- or software-selectable, 

A block diagram of the serial-I/O 
section is shown in figure 3. Serial 
data is received through bit 0 of port 
3 and transmitted from bit 7 of port 3. 
While the Z8 can be set to transmit 
odd parity, the Z8671 is preset for 1 
start bit, 8 data bits, no parity, and 2 
stop bits. Received data must have 1 
start bit, 8 data bits, at least 1 stop 
bit, and no parity (in this configura¬ 
tion). 

Quasi-Static Memory 

A limiting factor in small controller 
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Figure 1c: The operational arrangement of memory-address space in the Z8 family . The 
regions labeled " program memory " and " data memory " way map to so we physical 
memory, or froo separate banks may be used , s e/erf erf t/jrowgJi one hit of J/G port 3. 
The internal programmable (read/write) memory is a register file containing 124 
general-purpose registers, 16 status-control registers „ and 4 l/O-port registers. 


designs has always been the trade-off 
between memory size and power con¬ 
sumption. To keep the number of 
components down and simplify con¬ 
struction, a designer generally selects 
a limited quantity of static memory. 
Frequently, the choice is to use two 
type-2114 1 K by 4 NMOS 
(negative-channel metal-oxide 
semiconductor) static-memory 
devices. In practice, however, the 
1 K-byte memory size thereby pro¬ 
vided is rather limited. It would be 
much better to expand this to at least 
4 K bytes. Unfortunately, eight 2114 
chips require considerably more 
circuit-board space and consume 
about 0.7 amps at +5 V. Not only 
would this make the design ill suited 
for battery power, it could never fit 
on my 4- by 4 Vi -inch circuit board. 

Another approach is to use 
dynamic memory, as in larger com¬ 
puters. Dynamic memory costs less, 
bit for bit, than static memory and 
consumes little power. Unfortunate¬ 
ly, most dynamic-memory com¬ 
ponents require three separate 
operating voltages and special refresh 
circuitry. Adding 4 K bytes of 
dynamic memory would probably 
take about twelve chips. The advan¬ 
tages gained io reduced power con¬ 
sumption hardly justify the expense 
and effort. 

The solution to this problem, sur¬ 


prisingly enough, also comes from 
Zilog, in the form of the Z6132 
Quasi-Static Memory. The Z6132, 
shown in photo 4 on page 43, is a 
32 K-bit dynamic-memory device, 
organized into 4 K 8-bit (byte-size) 
words. It uses single-transistor 
dynamic bit-storage cells, but the 
device performs and controls its own 
data-refresh operations in a manner 
that is completely invisible to the user 
and the rest of the system. This 
eliminates the need for external 
refresh circuitry. Also, the Z6132 re¬ 
quires only a +5 V power supply. 
The result is a combination of the 
design convenience of static memory 
and the low power consumption of 
dynamic memory. All 4 K bytes of 
memory fit in a single 28-pin dual-in- 
line package, which typically draws 
about 30 milliamps. 

An additional benefit in using the 
Z6132 is that it is pin-compatible with 
standard type-2716 (2 K by 8-bit) 
and type-2732 (4 K by 8-bit) 

EPROMs. This feature is extremely 
beneficial when you are configuring 
this Z8 board for use as a dedicated 
controller. As previously mentioned, 
the Z6132 can be removed and an 
EPROM inserted in the low-order 24 
pins of the same socket. Thus, any 
program written and operating in the 
Z6132 memory can be placed in a 
Text continued on page 44 
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2 : An expanded view of 

the 
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showing the organization of the register 
file. Any general-purpose register can be 
used as an accumulator , address pointer , 
index register , or as part of the internal 
stack area. 
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Photo 3: A photomicrograph of the silicon chip containing the working parts of a ZB microcomputer. 


The following items are available 
from: 

The MicroMint Inc 
917 Midway 
Woodmere NY 11598 
Telephone: 

(800) 645-3479 (for orders) 

(516) 374-6793 (for technical information) 


Z8-BASIC Microcomputer 
Documentation includes: 

ZB Technical Manual ZB Product 
Specification 

Z6132 Product Specification 
BASIC/ Debug Manual 
Z8-BASIC Microcomputer Construc¬ 
tion/Opera tors Manual 
Assembled and tested....$170 
Kit....$140 


Z8-BASIC Microcomputer power supply 
(Size: 2Y t by 4 V* inches) 

Provides: +5 V. 300 mA 
+ 12 V, 50 mA 
-12 V, 50 mA 
Assembled and tested....$35 
Kit...$27 


All printed-circuit boards are solder-masked and silk-screened. 

The documentation supplied with the Z8 board includes approximately 200 pages of materials. It is available separately for $25. This 
charge will he credited toward any subsequent purchase of the Z8 board. 

Please include $4 for shipping and handling. New York residents please include 7% sales tax. 
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Photo 4: The Zilog Z6132 Quasi-Static Memory device, shown with the hood up. 
This component stores 32 K hits in the form of 4 K bytes in invisibly refreshed 
dynamic-memory cells . 



Photo 5; The Z8-BAS1C Microcomputer Board attached to a power supply. Power 
can be supplied either through the separate power connector , as shown , or through 
the edge connector , 


_At a Glance_ 

Name 

Z8-BASIC Microcomputer 

Processor 

Zilog Z8-family Z8671 8-bit microcomput¬ 
er with programmable (read/write) 
memory, read-only memory, and I/O in a 
single package. The Z8671 includes a 
2 K-byte tiny-BASlC/Debug resident in¬ 
terpreter in ROM, 144 bytes of scratch¬ 
pad memory, and 32 I/O lines. System 
uses 7.3728 MHz crystal to establish dock 
rate. Two internal and four external inter¬ 
rupts. 

Memory 

Uses Z6132 4 K-byte Quasi-Static 
Memory (pin-compatible with 2716 and 
2732 EPROMs); 2 K-byte ROM in Z6671. 
Memory externally expandable to 62 K 
bytes of program memory and 62 K bytes 
of data memory. 

Input/Output 

Serial port: RS-232C-compatible and 
switch-selectable to 110, 150, 300, 1200, 
2400, 4800, and 9600 bps. 

Parallel I/O; two parallel ports; one 
dedicated to input, the other bit- 
programmable as input or output; pro¬ 
grammable interrupt and handshaking 
lines; LSTTL-compatible. 

External I/O: 16-bit address and 8-bit 
bidirectional data bus brought out to ex¬ 
pansion connector. 

BASIC Keywords 

GOTO, GO®, USR, GOSUB, 

IF...THEN, INPUT, LET, LIST, NEW, 
REM, RETURN, RUN, STOP, IN, 

PRINT, PRINT HEX. Integer 
arithmetic/logic/operators: + , —, /, *, 
and AND; BASIC can call machine- 
language subroutines for increased execu¬ 
tion speed; allows complete memory and 
register interrogation and modification* 

Power-Supply Requirements 

+ 5 V ±5% at 250 mA 

+ 12 V ±20% at 30 mA 

-12 V ±10% at 30 mA 

(The 12 V supplies are required only for 

RS-232C operation.) 

Dimensions and Connections 
4- by 4 W-inch board; dual 22-pin 
(0.156-inch) edge connector. 25-pin RS- 
232C female D-subminiature (DB-25S) 
connector; 4-pole DIF-s witch data-rate 
selector. 

Operating Conditions 

Temperature; 0 to 50 °C (32 to 122°F) 
Humidity: 10 to 90% relative humidity 
(noncondensing) 
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Figure 3: Block diagram of the serial-I/O section of the Z8~family microcomputers. The 
Z8 contains a full-duplex UART (universal asynchronous receiver/transmitter). The 
data rates are derived from the clock-rate crystal frequency. Serial data is received 
through bit 0 of port 3 and is transmitted from bit 7 of port 3. An interrupt is generated 
within the Z8 whenever transmission or reception of a character has been completed . 
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Photo 6: The Z8-BASIC Microcomputer in operation t communicating with a video 
terminal (here, a Digital Equipment Corporation VT8E). A memory-dump routine t 
written using the BASIC/Debug interpreter , is shown on the display screen. The 
starting address of the dump is the beginning of the user-memory area ; the hexa¬ 
decimal values displayed are the ASCII (American Standard Code for Information 
Interchange) values of the characters that make up the first line of the memory-dump 
program. 


Text continued from page 41: 

nonvolatile EPROM. (There are some 
limitations placed on the number of 
subroutine calls and variables al¬ 
lowed by this substitution because 
variable data and return addresses 
must be stored in the Z8‘s register 
area instead of in external read/write 
memory.) 

Z8-BASIC Microcomputer 

Figure 5 on pages 46 and 47 is the 
schematic diagram of the seven-inte¬ 
grated-circuit Z8-BASIC Microcom¬ 
puter Board, shown in prototype 
form, with a power supply, in photo 
5. ICl is the Z8671 microcomputer, 
the member of the Z8 family that con¬ 
tains Zilog's 2 K-byte BASIC/Debug 
software in read-only memory. IC2 is 
the Z6I32 Quasi-Static Memory, and 
IC3 is an 8-bit address latch. Under 
ordinary circumstances, the Z6132 is 
capable of latching its address inter¬ 
nally, but IC3 is included to allow 
EPROM operation. IC4 and ICS form 
a hard-wired memory-mapped input 
port used to read the data-rate- 
selection switches. IC6 and 1C7 pro¬ 
vide proper voltage-level conversion 
for RS-232C serial communication. 

The seven-integrated-circuit com¬ 
puter typically takes about 
200 milliamps at +5 V. The +12 V 
and —12 V supplies are required 
only for operating the RS-232C inter¬ 
face, Power required is typically 
about 25 milliamps on each. 

The easiest way to check out the 
Z8-BASIC Microcomputer after as¬ 
sembly is to attach a user terminal to 
the RS-232C connector (J2) and set 
the data-rate-selector switches to a 
convenient rate. I generally select 
1200 bps, with SW2 closed and SWl, 
SW3, and SW4 open. After applying 
power, simply press the RESET push 
button. 

Pressing RESET starts the Z8's ini¬ 
tialization procedure. The program 
reads location hexadecimal FFFD in 
memory-address space, to which the 
data-rate-selector switches are wired 
to respond. When it has acquired this 
information, it sets the appropriate 
data rate and transmits a colon to the 
terminal. At this point, the Z8 board 
is completely operational and pro¬ 
grams can be entered in tiny BASIC, 
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Figure 4: Block diagram of the Zilog Z6132 Quasi-Static Memory component. This innovative part stores 32 K bits in the form of 
4 K bytes , using single-transistor dynamic random-access bit-storage cells , but all refresh operations are controlled internally. The 
memory-refresh operation is completely invisible to the user and the other components in the system. The Z6132 drams about 30 
rnilliamps from a single +5 V power supply. 


(With the simple address selection 
employed in this circuit, the data-rate 
switches will be read by an access to 
any location in the range hexadecimal 
COOO thru FFFF. This should not un¬ 
duly restrict the versatility of the 
system in the type of application for 
which it was designed*) 

BASIC/Debug Monitor 

Ill go into the features of the tiny- 
BASIC interpreter in greater detail 
next month, but I'm sure you are 
curious about the capabilities present 
in a 2 K-byte BASIC system* 

Essentially an integer-math dialect 
of BASIC, Zilog's BASIC/Debug 
software is specifically designed for 
process control. It allows examina¬ 
tion and modification of any memory 
location, I/O port, or register. The 
interpreter processes data in both 
decimal and hexadecimal radices and 
accesses machine-language code as 
either a subroutine or a user-defined 
function* 


BASIC/Debug recognizes sixteen 
keywords: GOTO, GO @, USR, 
GOSUB, IF...THEN, INPUT, IN, 
LET, LIST, NEW, REM, RUN, 
RETURN, STOP, PRINT, and 
PRINT HEX* Standard syntax and 
mathematical operators are used. 


The Z8 board is 
not my idea of what 
should be available; 
it is available now. 


Twenty-six numeric variables, 
designated by the letters A thru Z, are 
supported* Variables can be used to 
designate program line numbers. For 
example, GOSUB B*1O0 and GOTO 
A*B*C are valid expressions. 

In my opinion, the 2 K-byte inter¬ 
preter is extremely powerful. Because 
it operates easily on register and 
memory locations, arrays and blocks 
of data can be easily manipulated. 


(Full appreciation of the Z8-BASIC 
Microcomputer comes after a com¬ 
plete review of the operating manuals 
and a little experience. Documenta¬ 
tion approximately 200 pages long is 
supplied with the unit; the documen¬ 
tation is also available separately*) 

In Conclusion 

It's easy to get spoiled using a large 
computer as a simple control device. I 
have heard of many inexpensive in¬ 
terfaces that, when attached to any 
computer, supposedly perform con¬ 
trol and monitoring miracles* Fre¬ 
quently overlooked, however, is the 
fact that implementation of these in¬ 
terfaces often requires the software- 
development tools and hardware- 
interfacing facilities of relatively large 
systems* The Z8-BASIC Microcom¬ 
puter, with its interpretive language, 
virtually eliminates the need for cost¬ 
ly development systems with memo¬ 
ry-consuming text editors, assem¬ 
blers, and debugging programs. 
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If you need a proportional motor- 
speed control for your solar-heating 
system, you don't have to dedicate 
your Apple II or shut off your heating 
system when you balance your 
checkbook. From now on, there is a 
small, cost-effective microcomputer 
specifically designed for such applica¬ 
tions. The ZB board described in this 
article is not my idea of what should 
be available; it is available now* 

Next Month: 

/ will elaborate on interfacing and 
applications for the Z8-BASIC 
Microcomputer. ■ 


Ackn owledgmen t 

Special thanks to Steve Walters and Peter 
Brown of Zilog Inc for help in production of 
this article. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each month, These 
articles are available in reprint hooks from 
BYTE Books, 70 Main St, Peterborough NH 
03458 . Ciarcia's Circuit Cellar covers articles 
appearing in BYTE from September 1977 thru 
November 1978. Ciarda's Circuit Cellar, 
Volume 11 presents articles from December 
1978 thru June 1980. 


Many Circuit Cellar projects are avail¬ 
able as kits. To receive a complete list* 
circle 100 on the Reader Service card. 


Figure 5: Schematic diagram of the Cir¬ 
cuit Cellar Z8-BASIC Microcomputer t 
Five jumper connections are provided so 
different memory devices can be used. For 
general-purpose use and program 
development r the 4 K-byte Z6132 
read/write memory device will be used; 
for dedicated applications, two kinds of 
EPROMs can be substituted in the same 
integrated-circuit socket. Standard 450 ns 
type-2716 or type-2732 EPROM chips can 
be used. The connection labeled "32 K" 
should be closed if a type-2732 EPROM is 
installed; the connection labeled "16 K" 
should be closed for use of a type-2716 
EPROM. 

The pull-up resistors adjacent to IC4 
(the 74L5244 buffer) are contained in a 
SIP (single-inline package). 
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Harvesting the Sun's Energy 


George E Mobus 
3984 60th St #30 
San Diego CA 92115 


As the cost of fuel continues to 
skyrocket, more people are looking 
toward the sun to meet their energy 
needs. The potential use of solar 
energy for both heating and electric 
power generation is tremendous. By 
some estimates, energy from the sun 
could account for more than one- 
third of the nation's total energy 
needs by the year 2000. There are 
even more optimistic estimates that 
are based on technological "break¬ 
throughs'' such as the much- 
publicized solar space station. If solar 
energy can be "harvested" in outer 
space by a station in geosynchronous 
orbit, it can be beamed down to the 
earth's surface as low-power micro- 
waves. In such a scenario, as much as 
80% of our energy may come from 
the sun. 

No doubt such highly developed 
systems for exploiting this vast, non- 
depletable energy source will come 
into play as the economics of energy 
production make solar-conversion 
technology more competitive with 
conventional, nonrenewable forms of 
fuel such as oil, gas, and coal. 

The Collector 

For most of us, however, the 
immediate use of solar energy will be 
to heat our homes and hot water. 
Already the technology exists for the 
conversion of sunlight into thermal 
energy at convenient temperatures 
and affordable costs compared to the 
fossil fuel alternative. The solar- 
energy collector most commonly used 
involves a thin plate of metal (usually 
copper, stainless steel, or, sometimes, 
aluminum) sealed behind a glass 
panel. A working medium (water, 
air, or antifreeze) passes behind it to 
carry away the heat. The plate is 
coated with a black, light-absorbing 
substance such as flat black engine 


paint. The flatplate collectors are 
connected in parallel by some ap¬ 
propriate ducting or tubing, mounted 
facing, generally, in a southerly direc¬ 
tion. The fluid is circulated through 
the collectors and then to a storage 
device, usually a bed of pebbles for 
air systems or a tank of water for 
water-based systems. The heat con¬ 
tained in the storage devices is re¬ 
moved and circulated to the point of 
use by a thermostatically controlled 
recovery system. 

As the engineering details of 
systems designs are becoming better 
understood, the technology is gaining 
wider acceptance. In areas with very 
high fuel costs, such as the Northeast 
and Midwest, the price of the hard¬ 
ware may, indeed, be a worthwhile 
investment. Solar collector panels are 
showing up now on rooftops all over 
the country. The best and most effi¬ 
cient collectors, however, are still far 
from inexpensive. 

Orientation 

It is very important that the collec¬ 
tor be properly oriented in order to 
maximize the heat gain during the 
peak of the heating season. Unfor¬ 
tunately, every location has varying 
constraints such as the position of the 
house, sun availability, and heating¬ 
load periods. All of these must be 
taken into consideration when 
designing the system. Detailed infor¬ 
mation on the timing and amount of 
solar energy available for a specific 
location is required when designing a 
collector. Since the design process in¬ 
volves trade-offs, it would be helpful 
to be able to predict the gains and 
losses of alternative strategies, par¬ 
ticularly when it comes to the place¬ 
ment of the solar collector array. The 
governing factor in orienting collec¬ 
tors is that the actual light that can be 


absorbed falls off as the cosine of the 
angle of incidence increases between 
the light beam and the collector sur¬ 
face. When the beam of light is exact¬ 
ly normal (perpendicular) to this sur¬ 
face, as it would be when the collec¬ 
tors face the sun directly, the cosine 
of the angle (zero degrees) is 1.0 and 
all of the light is available for conver¬ 
sion into heat. At angles more than 
zero degrees, the available light falls 
off, slowly at first, then more rapidly 
as the angle of incidence increases. It 
can be seen from this that the proper 
orientation of the collectors (ie: the 
tilt angle with respect to the horizon¬ 
tal and the azimuth angle with respect 
to due south) is extremely important. 
Of course, there are many important 
design criteria in addition to collector 
placement and orientation that will 
affect the overall performance of the 
system. However, how and where the 
collectors are placed are the most im¬ 
portant factors contributing to the 
success of the system. 

The program described in listing 1 
was developed to assess various 
placement strategies. It is one of a 
series of programs that can help a 
designer make the best use of the 
suns energy. In fact, this program 
uses a simulation model of the 
theoretical maximum amount of col¬ 
limated (ie: direct) sunlight striking a 
tilted flat surface facing southward. 
The units of output are in Btus 
(British thermal units) per square foot 
per solar hour. A solar hour is actual¬ 
ly an arc of 15° thru which the sun 
moves across the sky (360°/24 hours 
— 15°/hour). This will not always 
correspond precisely to the local 
time. The variance, however, will not 
cause significant errors in the calcula¬ 
tions. 

A table of values is printed for each 

Text continued on page 52 
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With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need. ..until now. 

The OS 180 matrix printer provides the total package of perfor¬ 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems, Mot a '‘hobby-grade” printer, the DS180 is a real work¬ 
horse designed to handle your most demanding printer require¬ 
ments, And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing - Bidirectional, logic-seeking printing at 
180 ops offers throughput of over 200 ipm on average text, A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention -a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
In memory, The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc. . .it s ail stored in the memory, it you need to recon¬ 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility-The DSTBO offers three interfaces 
including RS232, current loop and 8-bit parallel, Baud rates from 
110-9600 may be selected, A IK buffer and X-on, X-off hand¬ 
shaking ensure optimum throughput. 

Forms Handling Flexibility-Adjustable tractors accommodate 
forms from 3"-l5", The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 

If you would like more information on how the DSISO’s iow-cost 
total printer package can fill your application, give us a call at 
Datasouth. The DS18G is available for 30-day delivery from our 
sales/service distributors throughout the U.S, 
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Listing 1: Computer model that will calculate the daily solar flux on a flatplate solar-energy collector given the collector's latitude 
north or south, the tilt angle with respect to the ground, and azimuth angle with respect to true south. Written in BASIC-11 for use on 
a DEC PDP-11/V03 microcomputer, this program can be easily adapted to other versions of BASIC. 


SDLRA2 MU BASIC/RT-11 V01-01D 


1 REM ************ PROGRAM TO COMPUTE AND 

2 REM ************ 


PRINT 

THE DAILY SOLAR FLUX ON A 
FLAT PLATE COLLECTOR 


t ^ ^ ^ ^ 

l I r i| -jL' - Ij ^ y>r sLi 

nr- ** *T- •‘T * 1 ■* -T' ^P- T' ^ 

■ I r ib dL, <rjs ^ -JL- sXr J/ si,' tXi ^JLr 
^ 4^. -T". ^ rfk rfh #p- rr• 


r\ CL Pi 

5 Z=SYS(6*81) 

10 RESTORE 

PRINT CHR$(26)f 
DIM I(ll> \ F-PI/l80 
PRINT r ’TABLE OF BEAM RADIATION' 1 
■ SOLAR ENERGY* 

\ PRINT 

ENTER DATA IN DECIMAL VALUES AS REQUESTED. 1 
\ PRINT ■LATITUDE*; \ INPUT L \ L=L*F 
\ PRINT "TILT ANGLE"f \ INPUT T \ T=T*F 
\ PRINT "AZIMUTH ANGLE"r \ INPUT A \ A=A*F 
CHRt(26);TAB(28)J"TABLE OF SOLAR RADIATION" 

TAB(24)"BTU'S/SQ.FT »*HR. ON A FLAT SURFACE" 

\ PRINT "DAY"JTAB(33>*"SOLAR HOUR" 

"OF";TAB(20);"AM" i TAB(36)J"NOON"!TAB(56)r"PM" i TAB( 7A) f"DAILY* 
"YEAR";TAB(7);"7"rTAB(13) i "8";TAB<19);"9";TAB(25)f"10"fTAB(31) 


20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 


PRINT . 
PRINT 
PRINT 1 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


;* 11 *; 

160 PRINT T AB(37)S“12*fTAB(43 ) * " 
AB(67);"5"»TAB(74)?‘TOTAL* 

165 FOR 1=1 TO 79 \ PRINT *=*f \ 

170 FOR Q = 1 TO 12 

180 READ N \ D$=STRMQ) + */21 " \ H=75 


1" ;TAB(49);"2*;TAB(55)f "3“ r TAB(61> f * 4 * r T 


NEXT I \ PRINT 


\ F' = 0 


190 FOR B=1 TO 11 

200 H1=H*F \ GOSUB 500 \ I(B)=I \ H=H-15 \ P=P+I(B) 

210 NEXT B 
220 B=6 

230 PRINT Dir \ FOR Z=1 TO 11 \ PRINT TAB( Z*B > r I (Z) ? \ NEXT Z \ PRINT TA 
B(74 ) »P 
260 NEXT Q 

270 PRINT 'END OF RUN* \ GO TO 1000 

500 REM ****** SUBROUTINE TO COMPUTE ********** 

510 REM **** SOLAR INCIDENCE PER HOUR ********* 

520 1=429*<l+(,034*COS(360*N/365*F))) 

530 D=23.45*SIN(360*(2B4+N)/365*F) \ D~D*F 
540 S=SIN(L)*SIN(D)+(C0S(L)*C0S(D)*CDS(H1)) 

550 M=SQR(1229+(614*S)"2)~(614*S) 

560 IF M>94.976 THEN E1=0 \ GO TO 580 
570 E1=EXF(-.65*M) 

580 E2=EXP(~.095*M> 

590 I=I*.56*(E1+E2) 

600 C=SIN(D)*(SIN(L)*COS(T)~(COS(L)*SIN < T)*COS(A))) 

610 C=C+COS(ID*COS(HI)*(COS(L)*COS(T) + (SIN(L)*SIN(T)*COS(A>)) 

620 C=C+COS(D)*SIN(T)*SIN(A)*SIN(H1) 

630 I=I*C \ R=INT(I) \ 0=1—R 

640 IF 0>.5 THEN I=R+1 \ GO TO 660 

650 I=R 

660 IF I<0 THEN 1=0 
670 RETURN 

800 DATA 21r 52 r 80 rlll»141r 172 r 202 r233?264*294*325* 355 
1000 END 





IT WAS INEVITABLE 




Sooner or later, someone had to take all this proven 
microcomputer hardware and software technology and wrap 
it up in a portable package at a price that shocks the industry. 
Adam Osborne decided to do it sooner. 

The OSBORNE 1®, from Osborne Computer Corpora¬ 
tion. You get full CP/M® disk computer capabilities— 
Z80A® CPU, 64K bytes of RAM memory, a full business 
keyboard, a built-in monitor, and two floppy drives with 
100K bytes each of storage. You get two interfaces, 
the IEEE 488 and the RS-232C. Just connect a 
printer, via either interface. 

Software? You get 
CP/M®, CBASIC-2®, 

Microsoft BASIC®, the 
WORDSTAR® word 
processing system with 
the MAILMERGE® 
mailing list feature, 
and the SUPERCALC® 
electronic spread¬ 
sheet package. 

All standard. 

All for $1795. 


And it’s portable. When the keyboard is 
clipped over the display pane!, only the 
weatherproof plastic case is exposed. 
(There are even optional modem 
electronics, couplers, battery packs, 
and external monitor connections, 
providing practically unlimited system portability.) 

It’s all business. The OSBORNE 1 delivers significant 
productivity at an irresistable price. At $1795, it’s immediate 
and lasting success as a personal business computer is, 
quite simply, inevitable. 


COMPUTER CORPORATION 

26500 Corporate Avenue Hayward, California 94545 (415) 887-8080 


Orders for the Osborne 1 Computer can be placed 
over the telephone at {415) 887-80B0. Your order 
will be forwarded by the factory for delivery by 
your nearest authorized Osborne 1 dealer. 
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Text continued from page 48: 

daytime solar hour (7 am to 5 pm) 
when the light intensity is high 
enough to be collectible. Represen¬ 
tative days for each month are used 
to print out an hour-by-hour 
averaged value. The daily amount is 
totaled and printed in the rightmost 
column. This allows the comparison 
of the expected variance between 
months. 

Modeling a System 

The program was written in 
BASIC-11, the DEC (Digital Equip¬ 
ment Corporation) implementation 
of BASIC. This particular version is 
running under the RT-11 operating 
system on a PDP-11/V03 microcom¬ 
puter. DECs BASIC is general 
enough so that you should have little 
difficulty adapting the program to 
your own computer's particular 
dialect. The SYS(n,n) command in 
line 5 is used to set the print buffer to 
81 characters (normal default is 72). 
CHR$(26), which appears in lines 20 
and 110, is the ASCII (American 
Standard Code for Information Inter¬ 
change) code for clear screen to the 
ADM-3A terminal that I used. You 
will want to replace this code with the 
equivalent control code for your ter¬ 
minal. 

All of the numbers in the DATA 
statement are the sequentially 
numbered days of the year for the 
21st day of each month (January 1 = 
day 1). The program RUN samples 


were done on a DECWRITER ter¬ 
minal. If your system has an address¬ 
able printer, you may want to include 
provisions for an LPRINT type 
option. And for those hardy souls 
who might want to convert the pro¬ 
gram to another language, I've in¬ 
cluded the mathematical equations in 
table 1. The model was derived from 
work presented by Kreith and Kreider 
in Principles of Solar Engineering 
(McGraw-Hill, New York, 1978). 

Three major features in the place¬ 
ment of collectors (in addition to 
making sure they aren't shaded) affect 
the amount of solar energy available 
for conversion. Two of these—the tilt 
angle (T) and the azimuth angle 
(A)—are controllable in the design 
(see figure 1). The third, latitude (L), 
simply depends on where you live. 

An easy way to find your latitude 
is to call the nearest airport. They can 
tell you precisely where they are, 
which is close enough for this calcula¬ 
tion. Tilt angle is measured relative to 
the horizontal. An upright wall has a 
tilt angle of 90°. The azimuth angle is 
measured with respect to true (not 
compass) south, with degrees east 
given positive signs and degrees west 
of south given negative signs by con¬ 
vention. 

In addition to the above con¬ 
trollable factors, there are several 
more that contribute to the deter¬ 
mination of the intensity of sunlight 
on a collector surface. Hourly varia- 
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/MicroAge 
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AREA! 
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Mountain Vie#. California 
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<4155 964-7063 

(503) 2564713 


COMING 
SOON TO: 

Salt Lake City, Utah 
St. Louis, Missouri 
Norwalk, Conneticul 
Lincoln, Nebraska 
San Diego, California 
Omaha, Nebraska 
Albuquerque, New Mexico 
Spokane, Washington 
Toronto, Canada 
Boston, Massachusetts 
Lexington, Kentucky 
Pompano Beach, Florida 
Palm Beoch Florida 
Houston, Texas 
Wilmington, Delaware 


FOR FRANCHISE 
OPPORTUNITY 
INFORMATION CALL 

(602) 968-3168 


A 


1. Solar incidence outside the earth’s atmosphere {the solar constant) — U 
L = 429(1 + ,Q34cos(360/W365)) where N = day number 

2. Solar declination — D 

D = 23.45sln(360(284 + A/JI365) N as above 

3. Mass of air along the path of light — M 

M = {1229 + (614 sincr) 2 )^ - 614sin« where sina(solar altitude) - sin L sin D + 
cos L cos D cos H where L - latitude. D as above, and H - solar hour angle 

4. Solar incidence attenuated by the air mass — L 

i M 2 = /„ x a.56(e-+ o- WWf ) where e = base of natural logarithm 

5. Solar power on a tilted surface — 

t r = f. cos / where i = angle of incidence 
where cos / - sin D sin L cos T - cos L sin T cos A 
+ cos D cos H cos L cos T 
+ sin L sin T cos A 
+ cos D sin T sin A sin H 

where T = tilt angle and A = azimuth (true south = 0) 


Table 1: These equations form the basis of the calculations performed in the authors 
computer model 
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CASH FLOW 
PROBLEMS? 



irs NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 


MicroAge is your Solution 
Store . . . that means at 
MicroAge Computer Stores 
we have a wide selection 
of time-saving computer¬ 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business¬ 
man faces. 

MicroAge has computer¬ 
ized business systems that 
quickly and affordably allow you to regain con¬ 
trol of your critical accounts receivable... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 



report, and take care of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro¬ 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal¬ 
ized service, warranty service and repair, instal¬ 
lation, systems consulting, even customer train¬ 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


M\ 


ca/WPUTersTQre 

“The Solution Store” 5M 








tions are due, in part, to the distance 
of the light path through the at¬ 
mosphere* The path is longer in the 
early morning and late afternoon, 
which is why we can watch sunsets 
and sunrises without burning our 
eyeballs* Even more important, 
however, is the fact that the amount 
of light reflected back from the flat 
surface increases as the angle of in¬ 
cidence increases. This results in the 
cosine factor mentioned previously. 
This fact has prompted some design¬ 
ers to develop special mounting 
systems for tracking the sun across 
the sky, thus keeping the collector 
surface always pointing directly 
toward the sun* While this will in¬ 
crease the solar power considerably, 
it also increases cost and mechanical 
complexity. These increased expenses 
must be considered carefully for 
home heating applications. 

Monthly variation in daily totals is 
due to several factors. First, though 
of lesser importance, is the fact that 
the earth's orbit around the sun is 
elliptical; hence, the sun is farther 


away when the planet is at its apogee* 
But the major factor is the tilt of the 
planet with respect to the plane of its 
orbit. Viewed from the planet's sur¬ 
face, this is perceived as the difference 
in the sun's altitude between June 21 
and December 21, the summer and 
winter solstices* The sun is lower in 
the winter sky and, since this is the 
heating season, the typical design 
strategy calls for tilting the collector 
array so that the beam radiation at 
solar noon on the coldest days of the 
year {usually January) is almost 
perpendicular to the surface of the 
collectors—if the array is used for 
space heating. If the system is to pro¬ 
vide domestic hot water, the collec* 
tors must be tilted to split the dif¬ 
ference between the two seasons* 

The Weather 

Finally, there is the age-old variable 
that cant be predicted, but that has a 
major impact on the light availability 
— the weather. The table of hourly 
radiation produced by this program 
cannot provide a prediction of how 


the local cloud cover will attenuate 
the sunshine. However, if the month¬ 
ly cloud-cover factors for your area 
have been tracked for the past twenty 
years or so, then they can be used to 
modify the data in the table* The 
table provides the theoretical "clear 
day" values. The daily totals for the 
month can be multiplied by the per¬ 
cent of cloud cover averaged over the 
past years for that month and by the 
number of days in the month to get a 
fair picture of the probable light 
availability. (As it turns out, the 
values predicted by this model for 
clear-day radiation have been verified 
by empirical methods to within a 
very small deviation.) 

Application 

The model has several uses in 
designing a solar collector. Primarily, 
you will want to know how much 
sunlight your area could produce. 
Suppose your house is oriented such 
that the section of roof on which you 
want to mount the collectors faces 
Text continued on page 58 



Figure X: Diagram of the various solar angles used in calculating the total beam energy striking a roof-mounted solar collector . 
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Penny wise and software foolish. One of the 
best ways to cheat your business is to waste a whole 
lot of time on solutions that don’t work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who’ve tried to 
get by on “bargain" software, and found that "bar¬ 
gain" software is the most expensive kind a business 
can own. 

Here’s a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 
Accounts Receivable 
Accounts Payable 
Order Entry 
Inventory Control 
Payroll, 

any business software less than Structured Systems 
Financial Software is cheating your business. You’ll 
cheat yourself out of lots of time. Time spent with 


Address — 


L 


City State Zip 
Telephone ( 


systems which aren’t designed for high volume use. 
You’ll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest in a system you outgrow when 
you need to add more disk storage, more customers, 
more data. You'll be cheating yourself out of a soft¬ 
ware bargain in the truest sense of the word—the 
greatest value for your dollar. 

CP/M® microcomputer systems can do the 
job of minicomputers. Structured 
Systems software makes that po¬ 
tential a reality. Right now, 
hundreds of businesses 
are profiting from the 
financial controls and 
operating efficiency of 
SSG financial software. 

So can yours. 

Take ft easy an yourself. 

I But sentence your computer 
L to hard labor. 

I Please send more 
information on your 

I □ General Ledger □ Accounts Receivable □ Order Entry 

| □ Accounts Payable □ Payroll □ Inventory Control 




CP/M is a registered trademark of Digital Research. 
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Listing 2; Sample data obtained by running the program in listing 1. It shows the solar energy that would strike a collector mounted 
directly on the author's roof, In this case, the roof and the collector have an azimuth of 10°, a tilt with respect to the ground of!8 Q r 
and a latitude of 32.5° north. The energy , given in Btus per square foot per hour , is calculated for each daylight hour on the the 21st 
of each month ♦ 

RUN 

SDLRA2 13-0CT-80 MU BASIC/RT-11 U01-01C 

TABLE OF BEAM RADIATION 
SOLAR ENERGY 


ENTER DATA IN DECIMAL UALUES AS REQUESTED # 


LATITUDE? 32«5 


TILT ANGLE? 18 


AZIMUTH ANGLE? 10 


TABLE OF SOLAR RADIATION 
BTU'5/S9*FT*tfHR* ON A FLAT SURFACE 


hay 

OF 

YEAR 

7 

8 

AM 

9 

10 

SOLAR HOUR 

NOON 

11 12 1 

2 

PM 

3 

4 

5 

DAILY 

TOTAL 

1/21 

5 

70 

140 

197 

233 

243 

226 

184 

123 

55 

2 

1478 

2/21 

27 

99 

174 

235 

273 

283 

264 

220 

155 

80 

16 

1826 

3/21 

51 

129 

206 

268 

306 

316 

297 

251 

184 

106 

33 

2147 

4/21 

72 

152 

227 

286 

323 

332 

314 

270 

205 

127 

51 

2359 

5/21 

85 

161 

232 

288 

322 

331 

313 

272 

211 

137 

62 

2414 

6/21 

88 

163 

232 

286 

318 

327 

310 

270 

211 

139 

66 

2410 

7/21 

84 

160 

231 

286 

320 

329 

311 

270 

209 

136 

62 

2398 

8/21 

72 

150 

225 

284 

319 

329 

311 

267 

203 

126 

51 

2337 

9/21 

50 

128 

204 

265 

303 

312 

294 

249 

183 

105 

33 

2126 

10/21 

25 

97 

171 

231 

268 

278 

260 

216 

151 

78 

15 

1790 

11/21 

4 

69 

137 

195 

231 

240 

223 

181 

121 

54 

2 

1457 

12/21 

1 

58 

125 

181 

216 

226 

209 

168 

109 

45 

0 

1338 


END OF RUN 
READY 


6809 SYSTEMS 6809 SYSTEMS ($ 6809 SYSTEMS 6809 SYSTEMS 


Featuring the GIMIX mainframe with 30 amp C V terra-resonant power supply, fifteen 5G pin and eight 30 pin slot Mother Board: 

2 Mhz CPU with time of day clock & battery back-up, IK ftAM. 6B40 programmable timer, provisions lor 9511A or 9512 For tuTth&f ^formation, ana brochures, contact: 
Arithmetic processors, and 4 RRQM/RQM/RAM sockets that can hold up to 32KB of monitor or user software _ 

VARIETY: you can have 32 KB, 56KB, 128 KB and up of static RAM, You can use 5" ana/or 8' disk drives, single or double fl inc. 

density, single or double sided, and single or double tracking wild GtMlX disk controllers You have a wide choice of serial or l " * ) ■All 111^^ 
parallel I/O cards, NY l ta* comply tn*t o»iivrs 

EXPANDABILITY: You can add memory, l/Os, Video or Graphics cards, Arithmetic processors, addilitmal drive capacity, and oiher QuiHty etmmuc protects sine* ms. 

hardware now or in Ihe future to this SS50 bus structured system from GIMIX or other SS50 bus compatible manufacturers 1337 WEST 37lh PLACE, CHICAGO, IL 80609 
SOFTWARE VERSATILITY: GtMlX systems can use ISC's FLEX or UNIFLEX and MICROWARE S OS-9 operating systems. A wide 1312) &27-S51 0 - TWX 810*221 405S 
variety at software and languages is available for these systems 

DUALITY: All boards are assembled, burned-in, and tesied and feature GOLD PLATED BUS CONNECTORS. Only top quality com¬ 
ponents are used and all boards are fully buffered for maximum system expansion. All boards come complete with bus connectors 
and all necessary instruction and documentation Flex and Umfiex are trademarks of Technical Systems 

GIMIX designs, manufactures and lests. in-house, their complete line of products. Complete systems are available to til your Consulted me 059 is a irademark oiWicTowire me See 
needs Please contact Ihe factory if you have any special requirements 1he " ads 0!her GIMIX com P atlbte sofiware 


GIMIX" ancf GHOST" are registered trademarks 
oi GIMIX me 


For GIMIX compatible software see Technical Systems Consultants ad page 119 and Microware ad page 263. 
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The fast, simple, affordable wav to step up 
your printing... 


FAST. The PBT* (Programmable Buffer Interface) Is a 
unique new solution to an age-old problem, Jf you've had 
it with waiting for your printer to complete a run so that 
you could continue with your work* the FBI is for you. Let 
our P8I watt for your print-out so neither you nor your 
computer has to do any waiting. The computer doesn't 
wait on the printer and the printer dosn't wait on the 
computer. The PBf increases throughput and saves time 
by entering data while the printer is printing. The PBf uses 
none of the host computer's memory and allows I in K i nQ 
one or more host computers and one or more printers 

V<i'> Ci>fii «!.| n? tfic IC^k V. I'.timuf* :i*.j .iivi jh; w Hi... 'IK J-" nl wjir 


SIMPLE. The PBI is easy to use. Simply plug the 
computer cable to the PBI and the PBI to the printer cable 
AFFORDABLE. The PBI will help you avoid the 
expensive purchase of a high speed printer. WeVe priced 
the PBI with the user in mind. 

Choose From These PBI Models: 

• Single Parallel' 

• Dual Parallel*' 

• Single Parallel and Single Serial (RS’232) 

• Dual Serial 

• Dual Parallel and Dual Serial 

■ All iWi. 

“ MTJnal arc fLiT'u?* 



MicroCompahble 

P. O. BOX 7624 • ATLANTA, GA. 30357 • PHONE (404) 874-8366 
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Listing 3: In this sample , the collector on the authors roof has been optimally mounted so that it faces directly south (zero azimuth) 
and is tilted at a more optimum angle (47.5°). Note that the solar energy striking the collector has increased about 27%. 

RUN 

S0LRA2 13-0CT-80 MU BASIC/RT-11 U01-01C 

TABLE OF BEAM RADIATION 
SOLAR ENERGY 


ENTER DATA IN DECIMAL UALUES AS REQUESTED* 


LATITUDE? 32*5 
TILT ANGLE? 47*5 


AZIMUTH ANGLE? 0 


TABLE OF SOLAR RADIATION 
BTU'S/SQ*FT**HR* ON A FLAT SURFACE 


DAY 

OF 

YEAR 

7 

8 

AM 

9 

10 

SOLAR HOUR 

NOON 

11 12 1 

2 

PM 

3 

4 

5 

DAILY 

TOTAL 

1/21 

8 

93 

173 

239 

281 

296 

281 

239 

173 

93 

8 

1884 

2/21 

32 

111 

191 

257 

300 

314 

300 

257 

191 

111 

32 

2096 

3/21 

42 

118 

196 

261 

303 

317 

303 

261 

196 

118 

42 

2157 

4/21 

40 

112 

185 

245 

284 

298 

284 

245 

185 

112 

40 

2030 

5/21 

33 

100 

168 

223 

260 

272 

260 

223 

168 

100 

33 

1840 

6/21 

29 

94 

159 

213 

247 

259 

247 

213 

159 

94 

29 

1743 

7/21 

33 

99 

166 

221 

257 

269 

257 

221 

166 

99 

33 

1821 

8/21 

40 

111 

183 

242 

281 

294 

281 

242 

183 

111 

40 

2008 

9/21 

42 

117 

194 

258 

299 

313 

299 

258 

194 

117 

42 

2133 

10/21 

31 

109 

188 

254 

296 

311 

296 

254 

188 

109 

31 

2067 

11/21 

7 

92 

171 

237 

279 

293 

279 

237 

171 

92 

7 

1865 

12/21 

1 

83 

163 

228 

270 

284 

270 

228 

163 

83 

1 

1774 


END OF RUN 


READY 

Text continued from page 54: 

10° east of due south. Furthermore, 
you would like to mount the collec¬ 
tors flush on the roof, to keep a low 
profile. Let's say the roof has an 18° 
tilt. If you should happen to live in 
San Diego, as I do, your latitude is 
approximately 32,5° (use decimal 
values for all minutes of arc). By 
plugging these values into the 
keyboard when requested, you 
should get an output such as listing 2, 
If you can determine how much 
heat you need to keep warm during 
January, by doing heat-load calcula¬ 
tions on your home, then you can 
estimate how much collector surface 
area you'll need. Incidentally, don't 
forget a factor for thermal efficiency. 
In many states, each collector 
manufacturer is required to state a 
standardized rating for its product. 
This factor modifies considerably the 


performance of the collectors in 
absorbing the available sunlight. 

Now, if you want to determine 
how much more light you might get 
with a more "ideal" orientation, try 
plugging in some alternatives. One 
rule of thumb for the optimal tilt 
angle is to add 15° to the latitude—so 
let's try a tilt angle of 47,5° (32.5 -F 
15 = 47,5), Due south is0° azimuth. 
And, of course, you can't change the 
latitude unless you move your house, 
so that remains 32.5°, The resulting 
output is shown in listing 3. Notice 
the difference in the values for 
January between the two mounting 
strategies. You've gained a whopping 
406 Btus per square foot for the day; 
that's approximately a 27% increase. 
Now, you have to decide if it's worth 
forgoing the low profile to gain that 
much more heat. For one thing, it 
means you will be able to reduce the 


amount of collector surface by 27%. 
Since the collectors are the single 
largest cost factor in a typical installa¬ 
tion, it might be worth itt 

Play around with the model to 
generate various schemes. If nothing 
else, you can give your friends their 
very own, personalized printout of 
the solar energy they could be enjoy¬ 
ing. 

A final word of caution about this 
model. As with any model, simplify¬ 
ing assumptions have been made. The 
numbers represent theoretical max- 
imums only and can in no way 
predict the actual performance of a 
particular solar system installation, 
so they must be interpreted with care. 
Use the program for comparing 
strategies. Who knows, it may help 
you find a way to beat the escalating 
cost of energy, or at the very least, 
you can snub your nose at OPEC I ■ 
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NEVER UNDERSOLD. 


Thats right. If you can find a lower 
price in this magazine WE WILL BEAT IT! Period. 


S-100 HARDWARE 


SD SYSTEMS 

Versa Floppy f kit . 8259 

Versa Floppy II kit.$349 

ExpandoRom IF kit $249 

FTHICA INTERSYSTEMS SCALL 
ALTOS SCALL 

NORTHSTAR SCALL 


SUPPLIES 


Verbatim Data life Diskettes 
MD525-ai.10.16 $26.50 

FD34-90Q0 $30.00 

FD34-BD00 $44.00 


Avery Tabulates 
5,000 314 XI5/16 
3,000 3H XI5/16 
1,000 334 X 15/1 6 


$18,75 

$14.25 

$8.15 


UARCO Paper [prices are FOB S.P.l 
: 11,15 or 18 Lb $25 95 


BKX \ _ __ 

14 7/8 XII, 15 or 10 Lb, 


.$35 00 


SOFTWARE 


Microsoft BasioSQ $299 

Microsoft Basic Compiler $319 

Microsoft Fortran-80 $399 

MaqicWand $275 

Apple Visicalc $113 

Pickfes end Trout CP/M* $175 


APPLE HARDWARE 


Microsoft Z-SD Softcsrd $259 
Microsoft Ramcard ... $170 

SSMAIOAS.T.$165 

SYMTEC Apple Light Pen $219 
MOUNTAIN HARDWARE: 

Super Talker.$270 

ROMWRITER. $157 


INTROL/X-IO 

RDMPLUS +. 

MUSICSYSTEM 

Apple Clock. 

Lobo Drive. 

Videx 80x24 . 

Andromeda. 

M & R Sup-R-Term . . 
Enhancer......... 

NEC Green Monitor . 
Sanyo Green Monitor 
D.C. Hayes Micromodem 


$100 

$162 

$499 

$252 

SCALL 

$299 

$170 

$299 

$100 

$240 

$240 

$299 


, Hayes 

CALIFORNIA COMPUTER 
SYSTEMS 

See our full page ad in this 
magazine. 
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0 STORE/ 


PRINTERS 


EPSON MX-BQ.CALL 

MX-80 Graphics ROM CALL 
NEW EPSON MX-BOTF CALL 
□kidata Microline 80 $415 

Okidata Microline 82 $625 

Okidata Microline 83 ... $899 
IDS Paper Tiger 460G $1050 

Anadex DP-9000,1 $1195 

Anadex DP-9500,1 . . $1295 
Centronics 737 . $689 

NEC Spinwriter . $CALL 

NEC w/ Sellum Option . $CALL 
0. Itoh Starwnter 25 cps$1440 
0. ftoh Starwnter 45 cps$1770 
Diablo 630 . $2195 

Malibu 165.$1995 

Malibu 200 . . $CALL 

MPI88G.$495 


TRS-80 HARDWARE 

TRS-80's .SCALL 

Micropolis 77 track $399 

Percom Doubler.$199 

Percom Separator , , , , $27 
Orchestra 80 $79 



5115 Douglas Fir Road • Suite B • Calabasas, CA 91302 


* Include SR.00 shipping and handling on orders. Vita and Master Card accepted. Never undersold offer applies only to items currently deliverable from other 
retail vendors at advertised price. All never undersold offers good as supply lasts * Please add 12.00 lor all COD orders. Pleaaa call for it emu not Mated* We gtsd- 


hlnplng an 
aovsrtisw 


to figure competitors a hipping and handling chargee when arriving at never under sold price. 
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System Review 


Mountain Computer's MusicSystem 

Robin B Moore, Warner Hill Rd, RFD 5, Derry NH 03038 


You've probably heard them at computer shows or In 
the local computer store—the music synthesizer 
peripherals that, along with your Apple II computer, can 
help you "compose," “turn your Apple Into a family 
music center," or offer “flash and crash sound effects/" 
Six or seven music synthesizers are already available for 
the Apple II, and in this article we'll examine the most 
significant new entry into the marketplace—the Moun¬ 
tain Computer MusicSystem—and see how it compares 
with the competition. 

Mountain Computer {formerly Mountain Hardware) is 
a well-known manufacturer of high-quality Apple 
peripheral products that have been well received by the 
Apple-user community. Mountain Computer's products 
have never been cheap, and the MusicSystem is no excep¬ 
tion, At $545 it is one of the more expensive music syn¬ 
thesizers available for the Apple II, and yet, when its 
capabilities are considered, it costs less than some of the 
lower-priced units. No other Apple synthesizer on the 
market offers sixteen programmable waveforms, and the 
most popular “square-wave" unit, the ALF AMS (by ALF 
Products, of Denver, Colorado) can cost as much as $795 
when expanded to its maximum (nine voices). 

Unlike many of the less-expensive music boards that 
are available for the Apple II, the MusicSystem is a true 
synthesizer in the sense that a Moog or an ARP is a syn¬ 
thesizer, The user can not only specify the frequency and 



Photo 1: The MusicSystem circuit boards with light pen and 
stereo outputs. The boards may occupy any two adjacent 
expansion slots , except slot 0, in the Apple IL 


the amplitude envelope for each note, but also the 
waveform, waveform variation (within certain limits), 
and frequency variations during each note. This allows 
for a simulation of real instrument sounds that is impossi¬ 
ble to achieve with a fixed-waveform musk board. 

The MusicSystem 

The MusicSystem is a combined package of hardware 
and software that allows the user to enter and edit 
musical scores, to create and edit instrument definitions, 
and to combine both scores and instruments into PLAY 
files that produce the final musical output. Some of the 
pertinent MusicSystem features and specifications are: 

• 16 programmable waveform generators (or 
oscillators) 

• 31 KHz sample rate that gives a 13 KHz output fre¬ 
quency bandwidth 

• Frequency resolution of 0-5 Hz 

• Stereo audio outputs with up to eight waveforms 
(voices) per output 

• Assignment of voices to either right, left, or both 
stereo speakers 

• An integral light pen that is user-accessible for use 
with other programs 

• Music entry and display on Apple high-resolution 
screen using the light pen, keyboard, or game paddles 

• Use of standard music notation throughout the musk 
editor portion of the system 

• Multiple editing menus in high-resolution graphics to 
allow use of all the editing features without having to 
remember commands 

• Part-by-part graphic printout of music scores on 
Apples Silentype printer (other printers not yet sup¬ 
ported) 

• User definition of instrument waveforms, amplitude 
envelopes, and frequency histories 

• Polyphony (chords) within a single part or through 
the use of multiple parts and multiple instruments 

• Interrupt-driven software that allows foreground/ 
background mode operation so that two programs can 
run concurrently 

• The capability to merge COMP (composition) files 
with the Music Merger program so that extra-long scores 
can be created 

• DMA (direct memory access) to waveform tables 
stored in the Apple's memory 
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Now that the WICAT 


68000 based system 
has quietly proven itself... 



We’re ready 
to announce it. 


While others were announcing their MC68Q00-based 
systems, we were proving ours. While other companies were 
scrambling to build and debug prototypes, WICATs system 
was working successfully in Fortune 100 companies. 

While others are promising 68000’s, WICAT is deliv¬ 
ering. Ask any of our Fortune 100 customers. Or ask us. 

Call or write today for additional information. 


WICAT Systems. 

1875 South State P.O. Box 539 Orem, Utah 84057 801 224*6400 


Circle 424 on Inquiry card. 
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Many of the features incorporated into the MusicSystem 
can be found in existing products, but for the price the 
combination of features and capabilities is unique. 

The MusicSystem package consists of two printed-cir¬ 
cuit boards, two double-sided disks of software and dem¬ 
onstration files, and a comprehensive manual. The two 
circuit boards {see photo 1) are interconnected and de¬ 
signed to occupy any two adjacent Apple II expansion 
slots (except slot 0). The MusicSystem searches for them 
automatically wherever they are installed, A light pen 
and the stereo output jacks are preconnected to the 
boards, and their cables emerge through the slots in the 
back of the Apple's case. 


At a dance 

Name 

a combination of 6502 

Mountain Computer 

assembly language and 

MusicSystem 

XPLO (a block-struc¬ 
tured, Pascal-like 

Type 

language); object code 

Music composition/ 

only is included 

synthesis system 

Software Format 

Manufacturer 

Disks are provided in 

Mountain Computer 

Apple's DOS 3.2 for¬ 

300 Harvey West Blvd 

mat; they are not pro¬ 

Santa Cruz CA 95060 

tected, however, and 

(408) 429-8600 

may be converted to 

DOS 3,3 with Apple's 

Price 

Muffin program 

$545 

Computer 

Hardware 

Apple 11 or Apple 11 + 

Two interconnected 

with 48 K bytes of 

PC boards designed to 

programmable 

occupy two adjacent 

memory and at least 

expansion I/O slots in 

one disk drive with 

the Apple 11; includes 

Apple's DOS 3.2 or 

a light pen and stereo 

DOS 3.3 operating 

audio outputs suitable 
for external amplifica¬ 

system 

tion or headphones 

Documentation 

with RCA phono plugs 

Comprehensive man¬ 
ual that describes 

Software 

operations and pro¬ 

Four disk sides con¬ 

vides many walk¬ 

sisting of four main 

through examples; 

programs, various 

additional sections 

overlays, and four 

describe installation. 

types of files; 

background theory. 

demonstration music 

user interface and soft¬ 

and some predefined 

ware file structures 

instruments are in¬ 
cluded 

Audience 


Any Apple II owner 
who would like a flexi¬ 

Language 

ble, high-quality music 

Software is written in 

synthesis system 


The Light Pen 

At first glance, the most unusual feature of the Music- 
System is the light pen. The light pen is used to make 
menu selections, either from the main system menus or 
from the various editor menus. Due to its limited resolu¬ 
tion, the pen is not used to enter music; this must be done 
with either the keyboard or the game paddles. The pen is 
very effective when used with the Music Editor, for it 
provides a quick means of selecting items from the 
various graphic editor menus. Mountain Computer has 
thoughtfully provided information that describes how to 
access the pen so that you can experiment and use it with 
other software. 

The light pen is accessed by the software as a single bit 
in one of the MusicSystem hardware registers. The state 
of the pen bit simply indicates whether or not the pen is 
picking up light. The software recognizes use of the light 
pen by detecting the 60 Hz flicker from the monitor 
screen. Once the flicker is detected, the program blinks 
each allowable portion of the screen until the blink is 
recognized by the pen. (This is the same technique used 
by some of the very inexpensive light pens that plug into 
the Apple's game-paddle connector.) 

Hardware Flexibility 

It takes a while to really appreciate the extreme flex¬ 
ibility inherent in the hardware design. The MusicSystem 
boards can produce sixteen simultaneous waveforms, 
each with independent control of amplitude, frequency, 
and waveshape, A master volume control affects all six¬ 
teen waveform generators. 

Each waveform is generated from a 256-byte waveform 
table stored in the Apple's memory. These tables can be 
created either with the Instrument Definer program or, as 
shown in the manual, with a user-written program. The 
MusicSystem boards read values out of the waveform 
tables by using DMA. When the system is playing music, 
the tables are accessed by the MusicSystem boards about 
500,000 times per second, and so the Apples 6502 
microprocessor is effectively slowed from 1 MHz to 500 
KHz (MusicSystem takes half of the available memory 
cycles). Even though the processor has been slowed 
down, it can still run normal software, and the speed dif¬ 
ference is rarely noticeable. This use of DMA is the key to 
the MusicSystem's high performance: the technique is not 
used by any other Apple music synthesizers, although the 
Casheab synthesizer for the S-100 bus has similar 
capabilities. (See reference 1.) 

Each waveform generator on the MusicSystem boards 
has software loadable registers that specify amplitude, 
waveform-table address, and frequency. There are also 
registers that control overall volume, access the light pen 
and random-number generator, and enable or disable the 
DMA and interrupts. Again, Mountain Computer pro¬ 
vides all the information necessary to operate the boards 
with your own programs. 

Frequency Histories 

One unusual feature of the MusicSystem is the ability 
to specify note frequency histories. Most synthesizers 
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SupcrSofi’s 
Gallery of CP/M Masterworks 



Programming Languages 

Disk/Manual Only 

“C” 

$200/20 

FORTH 

$200/25 

FORTRAN IV 

$250/25 

RATFOR 

S100/NA 

BASIC 

$200/25 

l TINY r PASCAL 

$ 85/10 

System Maintenance 

Diagnostics II 

$100/15 

Diagnostics 1 

$ 75/15 

DISK DOCTOR 

$100/15 

Jtf titles 

Jtiiity Pack #1 

$ 60/NA 

Jtility Pack #2 

$ 60/NA 

Text Processing 

TFS 

$ 85/15 

>uper-M-List 

$ 75/10 

loft ware Security 

incode/Decode 11 

$100/20 

incode/Decode 1 

$ 50/20 

ntercommunications 

'ERM 

$150/15 

'ERM II 

$200/15 

Entertainment 

^NALIZA 

$ 35/NA 

J EMESIS 

$ 40/NA 

)ungeon Master 

$ 35/NA 

(For use with Nemesis) 

/llscellaneous 

.8000 Cross-Assembler 

$500/25 

0" Cross-Compiler 

$500/25 




TERM 


A Complete Networking/lntercommunications Package 


TERM allows the CP/M user to communicate with 
other CP/M based systems or with remote timesharing 
computers. TERM supports file transfers between both 
timesharing systems and between CP/M systems. 


TERM equals or exceeds comparable programs in 
power and flexibility, but costs less, delivers more and 
source code is provided on discette! 


With TERM you can send and receive ASCII, HEX 
and COM files. You also have a conversational mode, 
and a timesharing terminal emulator. Below is a partial 
list of features: 


* En gage/d Iseng age printer * terminal emulator 

* auto error checking with re-try 

* conversational mode 

* send likes * receive files 


requires 32K C PM and a minimal knowledge of assembly language 
programming. 


TERM is supplied with source and user manual: Si 50.00 
Manual only: St5.00 


(Z8000 Target) 

flany programs include SuperSoft’s online “HELP” system! 




TERM 








SUPERDISKS FOR SALE! 


S4R 


SuperSoft Has Great Prices on Blank Discettes 

SuperSoft sought out and found a discette that 
met our high standards In the software distribution 
business we needed a discette that was reliable, 
sturdy, durable, and inexpensive We wanted no data 
errors on any discette that we shipped 

• Guaranteed 

• Data density in excess of 3200 b.p.l. 

• Approved by Shugart, Persci, Qume, Remex, others 

• Operating temperature: SO-f 20 degrees Fahrenheit 

Discette type_| price per box 


S ingle Sided Single Density: 

Soft sectored I BM compatible 8 Jr 
10 hard sectors 5J£' J 
16 hard sectors 5J£": 


$30.00 
% 30.00 
$30 00 


Single Sided Double Density 

Soft sectored IBM compatible 8 M 
10 hard sector 
16 hard sector 5%"‘ 


$35.00 

$35.00 

$35,00 


"Add $15.00 for Double Sided Discettes 
Illinois residents add 5% 

Add $1.00 shipping per box 

All SUPER DISKS are sold only in lots ol 10 Each comes jackyis and box All cadets must be pre- 


For complete information on these and all other 
SuperSoft products, please write for our free catalogue. 


All software can be supplied on the following media: 
CP/M formats . . . 8” sft sectored, 5 TT Northstar, 

5" Micropolis Mod It, Vector MZ, Superbrain DD/QD, 
Apple 11 + 


VISA 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, 1L 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 


{answered only when technician is available) 


r QP i'M REGISTERED TRADEMARK DIGITAL 
RESEARCH 

SSS FORTRAN is the copyright of 
Small Systems Services. Urbana, Illinois 


24hour express service available! 


SuperSoft 

First in Software Technoloov 
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PERSONAL CHECK MANAGER 

The ULTIMATE checkbook program. Requires 46K Applesoft and 
Disk II. Some of the capabilities are: 

Entering checks* deposits, automatic payments. Automatic pay¬ 
ments are deducted from the checking account each month auto¬ 
matically* until you delete that payment. Check numbers can be in¬ 
cremented by u r automatically in the check entry routine. Also* 
the date entered on the last check can be entered on the next check 
by a single keystroke. All entries are sorted automatically. You can 
either list entries in chronological order giving the daily balance* or 
list entries showing to whom checks were issued, then giving the 
ending balance. Any entry can be deleted. 

Search any field. Either a complete search, a partial search, or a 
name search. If you misspell the name in the “NAME SEARCH”* 
you will he given a list of all the possibilities. 

Cede checks. List coded checks by check number , date, code, 
or previous year. Each years coded checks are saved in their own 
separate file. 

Reconcile checkbook. When you reconcile checks that are in 
succession* they can be reconciled by a single keystroke without 
entering the check number. 

Printer routine. You can get a printed copy in the CHECK 
LISTING. SEARCH routine* CODE LISTING, and the RECON 
OLE routine. 

For immediate delivery send check or money order for $30 to: D.R, 
POLING-Dept. B, 6929 LaCienega Blvd * Los Angeles* Ca. 90045. 
California residents add 6% sales tax. Please specify DOS 3.2 or 

DOS 3,3 






H Fully TRS-80® 

Compatible 

\ MPIB/51 

DISKDRIVE 

IncJudes: Case and Power Supply 

m StocK! 

■ Limited Quantities. 

|H 321 

We s>»y charge# 

Guaranteed for 90 days! 

40 tracks 
■ 102K per disk 

030181 ■ 5 ms traek-to-track 


Save lime... Order by phone 

Toll free: 1 - 000 - 621 -3229 

IN ILLINOIS CALL: 312-987-1024 


FREE CATALOG MiH 

Hundreds ol other eortipulor |VI 1 0 Vf ©ST MM 1 

p,»d U c. .. mB i° r Com puter »"i 

XSEEL Peripherals 

a ( d!scount fleS 81 1467 S ‘ Michigan Ave. Chicago. IL 60605 


allow you to specify amplitude envelopes, and some 
allow you to vary the waveform while the note is play¬ 
ing. The MusicSystem provides both of these features 
and also allows you to specify up to fifteen relative fre¬ 
quency changes during each note. This is done as part of 
the instrument definition process, and the feature may be 
used to create warble or vibrato, or to simulate tonguing 
effects. Unfortunately, frequency changes during each 
note are performed in steps, rather than following a 
smooth envelope. This makes it impossible to simulate an 
instrument like a steel guitar that uses long frequency 
glides. However, short glides can be simulated with a 
series of close frequency steps—the ear doesn't notice the 
difference. This limitation is a characteristic of the soft¬ 
ware, rather than the hardware, and could be improved 
in the future. 

Sound Quality 

The MusicSystem sound quality is excellent. Although 
there is a very slight background hiss^—due to the limited 
signal-to-noise ratio of the 8-bit D/A (digital-to-analog) 
converters—it is not objectionable. 

The system's 13-KHz frequency response is better than 
most home cassette tape decks, and it is almost as good as 
an FM receiver. If your record of Switched-On Bach has 
been played more than a few times on an average-quality 
turntable, it probably doesn't extend beyond 13 KHz 
either. 

The separate individual and overall volume controls 
provide a wide dynamic range with no evidence of distor¬ 
tion at either high or low volumes. 

Human Engineering 

Mountain Computer has gone to a good deal of effort 
to make the MusicSystem as user-oriented as possible by 
providing detailed prompting, menu-driven operation, 
and operational feedback. 

When an input is required, the choices are almost 
always spelled out on the screen. If an illegal command is 
entered, the system doesn't die a horrible death or 
misinterpret the command—it simply beeps, and usually 
informs you of your mistake. Any command that could 
cause loss of data requires a second, confirming com¬ 
mand. Throughout the system, commands are kept as 
simple as possible, while still retaining their meaning. 
The user is not required to remember commands, for the 
system generally tells you what the choices are when the 
time comes to make them. 

MusicSystem software is accessed through a series of 
nested menus (see photo 2) rather than direct commands. 
From the time the software is loaded, the system func¬ 
tions are controlled by selections from the menus. Each 
selection results in either a direct action, or it causes 
another menu to appear if further details are needed. The 
menus are clearly written and most selections consist of a 
single keystroke and a carriage return. 

Visual feedback in the MusicSystem indicates proper 
operation and shows the results of your input. If the 
system is compiling a COMP file, it displays: WAIT 
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New from HIPLOT™ 

6-pen plotting for as little as $1480*. 



class S tested- 


And you can retrofit your present single pen HIPL0T for only $395 


The new HIPLOT DMP Series 
6-pen option makes high perfor¬ 
mance multi-pen plotting affor¬ 
dable. It's available on all six 
models in the HIPLOT family so 
you can enjoy the advantages of 
multi-colored plots on surfaces of 
SVi" X 11" (DIN A4) or 11" X 
17" (DIN A3). Of course, you also 
get the standard HIPLOT range of 
capabilities such as intelligence, 
controls, interfaces and resolu¬ 
tions. There's a model for virtually 
every plotting application. 



Big Performance in a Small Plotter 
Since it's introduction, the 
HIPLOT DMP Series has been rec¬ 
ognized as the innovative plotter 

TM Trademark of Houston Instrument. 

' U S. Suggested retail prim. 


line which made low-cost, high 
performance digital plotting a 
reality. 



Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver¬ 
satility, Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics® 
compatible interfaces, a choice of 
controls, resolutions, and pen 
speeds. Add to this the ability to 
plot with 6-pens on paper, vellum 
or mylar (ideal for overhead pro¬ 
jectors) and you have the ultimate 
plotter pnce/performance com¬ 
bination — the perfect choice for 
the user or OEM, 

nlfW* frtr li i i/a 


Easily Retrofitted to Existing 
HIPLOT Models 

If you already have a single 
pen DMP-2, 3 or 4, don't despair. 
For as little as $395* you can 
upgrade these models with our 
6-pen conversion kit. It's simple to 
do . . . and the complete change 
can be made by the user in only 
six minutes. 

So why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi¬ 
pen plotting, Contact Houston In¬ 
strument, One Houston Square, 
Austin r Texas 78753. (512) 837-2820. 
For rush literature requests, outside 
Texas, call toll free 1-800-531-5205* 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument , Rochester- 
laan 6, 8240 Gistel, Belgium. 

Phone 059/27-74-45. 

; "T 

hdiastoh 
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Photo 2; The System 1 main menu. Selections c*m be made by 
touching the light pen to the block at the left of each item. The 
tiny square in the top block indicates the presence of the game- 
paddle cursor. If the button on paddle 0 is pressed , fkc Music 
Player is selected. 

—COMPILING, If you select a new instrument for a play 
file, the parameter display changes to show the results of 
your selection. Messages from the system are clearly 
spelled out, with no cryptic abbreviations. 

The Software 

The MusicSystem software is an integrated package of 
four main programs and four types of files (see figure 1), 
divided functionally and physically into two separate 
systems* 

System 1 inputs and edits musical scores, and plays 
music. It includes the Music Editor, Music Merger, and 
Music Player programs, and comes with several 
demonstration COMP and PLAY files on the back side of 
the disk. 

System 2 primarily creates waveforms and instruments 
(although it also includes a copy of the Music Player pro¬ 


gram), There are a number of predefined instruments and 
waveforms on the flip side of the System 2 disk. 

System 1 and System 2 are tied together with the Music 
Player program. The Music Player compiles the COMP 
files produced by the Music Editor and binds in IDEF (in¬ 
strument definition) files produced by the Instrument 
Definer, to produce the final PLAY files. Once a PLAY 
file is complete, it may be played at any time, and the 
original COMP and IDEF files may be discarded. The 
Music Player can also be used to alter instrument and 
speaker assignments in an existing PLAY file. 

The System 1 and System 2 disks are received in 
Apple's DOS 3*2 format, and they are not copy pro¬ 
tected. In fact, Mountain Computer recommends that 
you copy them as soon as possible to avoid inadvertent 
destruction of the master disks* If you have Apple's DOS 
3.3, the MusicSystem software should be converted to 
six teen-sec tor format rather than run in the thirteen- 
sector mode, because the system reloads from disk before 
returning to the main menus. 

The system software is written in a combination of 
6502 assembly language and XPLO {a block-structured 
Pascal-1 tke language). The source program is not pro¬ 
vided, but the manual contains detailed descriptions of 
all the file formats. All files and programs are in Apple 
DOS standard format, and may be copied with the DOS 
3.3 FID utility or similar programs. 

Interrupt Driven 

Although the MusicSystem boards can run contin¬ 
uously under DMA once the appropriate registers have 
been initialized, playing real music requires changes in 
frequency and amplitude, while maintaining a specified 
tempo. MusicSystem accomplishes this with a constant- 
rate interrupt, which serves as a time-base reference for 
the play software. Every 8 ms (milliseconds), the Music- 
System interrupts the Apple's processor, and vectors to a 

Text continued on page 70 


LET YOUR APPLE SEE THE WORLD! 


The DS-65 Digisector® is a random access video digitizer 
which converts a TV camera's output into digital infor 
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scats. 
Scanning sequences are user programmable. 

On-board software in EPROM is provided for 
displaying digitized images on the Hi-Res 
screen. 

Use the DS-65 for Precision Security Systems 
* Computer Portraiture * Robotics * Fast to 
Slow Scan Conversion • Moving Target Indi¬ 
cators • Reading UPC codes, schematics, must 
cal scores and paper tape * 



THE 


DS-65 Price; $349*95 
FStI Camera Price: $299.00 
Combination Price: $599.00 


: ^o©r$© 

P.O.BOX 1110 Da MAR, CA 92014 


NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK! 


— Portrait System Software:This program includes 
captions and a credit tine, reverse printing for 
T-shirt application and the option to save por¬ 
traits on dish. 

— Picture Scanner: Provides a variety of differ¬ 
ent dithering algorythms for compressing the 
digitized image into the Hi-Res screen. 

Write or call for more information! 


GtVE YOUR APPLE THE GIFT OF SIGHT! 

Master Charge / Visa Accepted 


714-942-2400 
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Customizable 

The Unique Difference that Sets 
1 /EDIT Apart in Full Screen Editors 


Total user customizability is a predominate reason that 
over a thousand users find VEDIT the easiest to use full screen 
editor. It makes VEDIT the only editing package which allows 
you to determine your own keyboard layout and use the cursor 
and special function keys on any terminal having them. And 
only VEDIT fully supports all of the newly available terminals. It 
may come as a surprise to you, that with any other editor or word 
processor, you will have to memorize obscure control 
characters or multi-character sequences, while your terminal's 
extra keys and editing functions go unused. The customization 
extends to setting the default tab positions, scrolling methods 
and much more. It's almost like designing your own editor for 
your system, applications and preferences. And all of this is 
easily done with the setup program which requires no 
programming knowledge or ‘patches', but simply prompts you 
to press a key or enter a parameter. 

Unequaled Hardware Support 

The CRT version supports all terminals by allowing you to 
select during setup which terminal VEDIT will run on. Features 
such as line insert and delete, reverse scroll, status line and 
reverse video are used on smart' terminals. All screen sizes are 
supported, including large ones such as the 60 X 80 format on 
the Ann Arbor Ambassador terminal. Special function keys on 
terminals such as the Heath HI 9, Televideo 920C and IBM 
3101, and keyboards producing 8 bit codes are all supported. 
The memory mapped version is extremely flexible and supports 
bank select and hardware cursors such as on the SSM VB3. 
With this level of customizability and hardware support, you will 
feel for the first time that the software was optimally designed for 
your system. 

Fully Compatible Replacement for Ed 

Since VEDIT creates and edits standard text files of up to 
one diskette in length, it serves as a replacement for the CP/M 


standard editor ED. Of course, you benefit from the fastest and 
easiest to use ‘What you see is what you get' type full screen 
editing available, fast disk access and an editor which takes up 
only 12K of your valuable memory space. With VEDIT you will 
never again need or want to use the slow and tedious ED. 

Special Features 

VEDIT is more than just a full screen editing replacement 
for ED, it gives you many new editing capabilities, such as a 
scratchpad buffer for moving and rearranging sections of text, 
complete file handling on multiple drives and iteration macros, 
Amoung its special features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and PL/I, and other special facilities for Assembler and COBOL 
A real time saver is the ability to insert a specified line range of 
another file anywhere in the text, tin like most software, VEDIT 
will even tolerate your mistakes. For example, one key will 
‘Undo’ the changes you mistakenly made to a screen line, and 
the disk write error recovery lets you delete files or insert another 
disk should you run out of disk space. 

Ordering 

Many dealers cany VEDIT, or you may contact us for fast 
delivery. Specify the CRT version, your video board or 
microcomputer, the 8080, Z80 or 8086 code version, and disk 
format required 


VEDIT for 8080 or Z80: Disk and manual...$130 

VEDIT for CP/M-86: Disk and manual. (NEW) .. _ 185 

Manual: Price refunded with software purchase.$15 


VISA or MASTERCARD Welcomed 

CP/M and MP/M are registered trademarks of Digital Research. 
Inc, Apple IMs a registered trademark of Apple Computer, Inc, 
SoftCard is a trademark ol Microsoft. TRS-80 is a trademark of 
Tandy Corp. 


• North Star * Cromemco ■ Heath H8/H89 * SuperBrain • Apple II Softeard * TRS-80 Model II & Model I 
Most other CP/M Systems with CRT or Memory Mapped Displays • MP/M * CP/M-86 



CompuView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 f Telephone (313) 996-1299 
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The end of the compromise, 


Shrike hands with the PC-8000 
Ser ies from NEC America 

It combines the most-wanted 
features of todays most 
popular microcomputers, 
together with some added 
wonders ol its owr i. Five 
user-programmable keys, for 
instar ice. A 248-syml )0l 
character set. Z-80A equivalent 
chij i Act ess to CP/M software 
Powerful N BASIC by Mk tosoft."' 1 
Text j irocessing in 8 colors. 
Keyboard editing convenience. 
160 x 100 graphics matrix 
Easy interfacing, too. 

Just contact your authorized 
NEC America dealer 



SEC 

NEC America, Inc. 

1401 Estes Avenue 

Elk Grove Village, IL 60007 
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Figure 1: Data-flow diagram showing the relationships between 
various programs and files used by the MusicSystem. The Music 
Merger is used primarily to combine COMP files into larger 
COMP files , and it allows the creation of larger scores than the 
Music Editor can hold . 


Text continued from page 66: 

series of routines that update the registers in the Music- 
System boards. These routines vary the waveform 
amplitudes to create note envelopes, and update the fre¬ 
quency registers to change notes. They can also vary the 
overall volume. Once the updates are complete, execu¬ 
tion returns to the program that was interrupted. This 
technique is called foreground/background operation. 

Because the play software is interrupt-driven, the en¬ 
tire task of playing a song file can be accomplished during 
the time another program is running. A good example of 
this is the Instrument Definer program, in which the 
MusicSystem continuously plays a short PLAY file to 
provide audible feedback while the user is creating 
waveforms and defining instrument characteristics. In 
this case, the Instrument Definer program runs in the 
foreground while the MusicSystem plays and runs its in¬ 
terrupt routines in the background. 

There is one main drawback to the use of interrupts 
(and DMA). The user manual cautions that no other 
device on the Apple's bus can generate interrupts or use 
DMA while the MusicSystem is playing. If this happens, 
both the MusicSystem and the conflicting device fail to 
work properly. This restriction would probably be en¬ 


countered only with devices that interrupt continuously 
(eg: a real-time clock/home-control system combina¬ 
tion). In any case, the problem can be avoided by tem¬ 
porarily stopping the conflicting device and then restart¬ 
ing it when you are finished with the MusicSystem. 

The Music Editor 

The Music Editor program is similar in format to a 
number of its competitors, but it offers a variety of addi¬ 
tional features. The Music Editor divides the screen into 
two separate functional areas: the upper two thirds of the 
screen becomes a graphic music display, while the lower 
portion holds the various editor menus and the status and 
command lines. 

The music display acts as a window on the score in 
memory. The display can be scrolled right and left 
through a given part, or up and down from part to part. 
The display staff formats include the treble, bass, alto, 
and tenor clefs, as well as the System Clef (ie; the com¬ 
bination of treble and bass clefs used in keyboard sheet 
music). You can change the clef at any time, and the score 
will be redisplayed correctly on the new clef. Photo 3 (the 
Music Editor main menu) shows an example of the 
system clef. 
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For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi¬ 
ciency around. 

At your fingertips there are 64.000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals’s new double den¬ 
sity controller. For larger concerns, there’s a 20M 
byte hard disk available. 

At a time when other small computer manu¬ 
facturers tell you “you’re on your own”. Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control. 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There’s BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. — 

Chieftain systems 
starting at under $200.00 
per month display per¬ 
formance on par with sys¬ 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho¬ 
rized Smoke Signal dealer — he’ll be glad to 
demonstrate the Chieftain's high reliability and 
ease of operation. For dealers only, circle 355 

AN other Inquiries, circle 354 



31336 Via Colinas, Westlake Village California §1361. (213) 889-9340 







Photo 3: The Music Editor main menu. In this example , the 
music cursor is at measure twelve of the song "America ," the 
music staff is the system clef t and the editor is in the CHORD 
mode , Chords may be entered within a part, or through the use 
of multiple parts. 



Photo 4: The Music Editor Signature Commands menu displays 
part two on the bass clef in NOTES mode , This menu is used to 
select key, time signature, and clef. 



Photo 5: The Note Modifier menu inserts dynamic or normal 
accents, and sets or removes ties between notes. The dynamic 
sfffz has just been inserted at the first note in measure nine , In 
this photo , part one is displayed on the treble clef. 


You can select items from any of the editor's four 
graphic menus, with either the light pen or with game 
paddle 1. Most of your time will be spent with the main 
menu: it is used to select note durations, rests, measure 
bars, and to handle all editing functions. The other three 
menus are selected from the main menu, and they all 
return to it. The commands are also available through the 
keyboard, and a few operations such as LOAD, SAVE, 
and PRINT can only be executed by typing the com¬ 
mand, The various editor menus are shown in photos 3, 
4, 5, and 6, 

The Music Editor provides a large selection of accents 
and dynamics that add life and emphasis to your music. 
Overall loudness is controlled with the SOUND COM¬ 
MANDS menu, and individual notes may be accented 
with the NOTE MODIFIER menu. Unfortunately, note 
dynamic accents, although provided for in the editor, are 
not fully functional in the Music Player program: they 
are played as normal accents. The MusicSystem manual 
states that this will be corrected in a later version of the 
software. Two other unimplemented commands are user 
SYNC {designed to synchronize external devices like a 
slide projector) and GRAD (specifies gradual volume 
changes to create crescendos and diminuendos). Accord¬ 
ing to the manual, SYNC will be implemented in a later 
version, GRAD appears only in the SOUND 
COMMANDS menu; the manual doesn't mention it at 
all. 

The editor's PRINT command allows you to print out 
part or all of a score in graphics on the Apple Computer 
Inc Silentype printer. The score is printed as it is shown 
on the screen, and may be printed in one of two sizes. 
Each part is printed separately on its own staff, and the 
printout can be cut and pasted to form a sort-of- 
orchestral score. I would have liked to have the ability to 
print out several parts simultaneously, on one set of 
staves, as this would have made the printout a more 
useful piece of sheet music. Other graphics printers, such 
as Integral Data Systems' Paper Tiger, are not supported 
in this version of the MusicSystem. 

You can enter music in either NOTES or CHORDS 
mode. In CHORDS mode, the music cursor doesn't ad¬ 
vance while you are entering notes of the same duration. 
Most synthesizers require that you use separate parts to 
enter chords, but the MusicSystem doesn't have this 
limitation. Multiple parts are only required to define the 
music played by different instruments. 

Notes are placed on the screen with either game paddle 
0 or with the keyboard, A small cursor is moved verti¬ 
cally through the staff when paddle 0 is turned, and the 
note appears when you press the button. You can enter 
music surprisingly fast through the keyboard. Once the 
duration and octave are selected, a string of notes may be 
entered as simply as typing C D E F G A B and pressing 
RETURN, 

I was a little disappointed to find that the editor doesn't 
provide audio feedback during music entry. However, it 
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MORROW OE5IGN5 


Leading edge technology 
in hard disk systems. 



Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M* 

2.2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin¬ 
gle supplier. 5V4," 8," 14.'' Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$19,980. Cost effective systems 
that work. And keep working. 

S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft¬ 
ware packagesallowour 
systems to run on any 
IEEE696/S-100 Standard 
system with no hard¬ 
ware modification. 

Plus, Cromemco, 1, North 
Star** Vector Graphics, 

Godbout, Dynabyte, 

Exidy.tt IMSAI, Micro- 
mation, Processor Tech¬ 
nology and California 
Computer Systems. 

Reliable systems. Morrow Designs is com¬ 
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We'll send back 
your money. 


Experience. As of April, 1981, 
there were over fifteen hun¬ 
dred Morrow Designs hard disk 
systems successfully installed. 

In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor¬ 
mance can become addictive. 

Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You’ll find 
Morrow’s price/megabyte/ 
performance ratio to be 
unmatched, Leadership in 
disk systems technology 
earned us leadership in 
price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can’t wait? Call us at 
(415) 524-2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 


‘CP/M is a trademark of Digital 1 Research. 

“Northstar is a trademark of North Star Computers, Inc. 
tCromemcci is a trademark of Cromemco, Inc 
ttExidy is a trademark of Exidy Corporation. 



5221 Central Avenue, Richmond, CA 94804 
(415) 524 2101 
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does sharp and flat notes to match the key signature, so 
this potential source of errors is removed. 

The size of the score that can be handled by the editor 
is somewhat limited. If you actually entered sixteen 
separate parts, there would not be room for many 
measures of music. Fortunately, the Music Merger pro¬ 
gram can be used to combine COMP files to produce a 
much larger final result. (There has been talk at Moun- 



Fhoto 6: The Sound Commands menu controls overall 
loudness , sets tempo , and assigns parts to speakers . Dynamic 
(loudness) may he specified as either absolute (with the menu) or 
relative (with the keyboard). The mf dynamic has just been 
inserted to the left of the music cursor. 


tain Computer of designing a true 'Virtual score" 
capability into the MusicSystem by spooling the score on 
and off disk as the editor scrolls through it. Whether or 
not this will be implemented in the next version remains 
to be seen,) 

The editing functions provided by the editor are simple 
and effective. Unless otherwise specified, the editor is 
always in insert mode. Music events may be inserted at 
any time and at any place in the score. The editor pro¬ 
vides commands to scroll right and left, delete right and 
left, and change note durations. You can jump to other 
locations in the score by using the keyboard GOTO com¬ 
mand to access specific measures. I found the editor's 
responses to be a little slower than I liked, but it wasn't 
objectionable. 

The editor has only two real weaknesses: it lacks both 
triplets and the capability to repeat musical phrases. The 
former makes it difficult to enter certain pieces of music, 
and the latter adds time and wastes space when repeated 
phrases are encountered. There is no reason why you 
should have to reenter the same section of music when 
the computer could do it for you. Also, the editor will not 
automatically place measure bars, but this drawback is 
not important because both measure bars and time 
signatures have no effect on the music played. 

My overall reaction to the Music Editor is mixed. On 
the one hand it is an excellent piece of software with 
many features that are not found in most music editors. 
On the other hand there are the unimplemented features 



SiSTlsvsTEms. me 


SPECIALISTS 
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L P.O Box 1225,2 Washington Street,Haverhill, Ma. 01830 SYSTEMS j 
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MORROW OESIGN5 


Cost effective answers to 
floppy disk problems. 


DMA answers. Standard, 
accumulator transfer floppy 
disk controllers can stall your 
microcomputer system’s 
CPU for as long as 160 mil¬ 
liseconds. Just to access and 
transfer a sector of data to 
main memory. If CPU pro¬ 
cessing speed and system per¬ 
formance are critical, you need 
something better. That’s 
where Morrow Designs’ new 
intelligent Disk Jockey DMA"* 
controller comes in. This new 
breed of perpherial handles 
both 5 l /a" and 8" drives and 
can read almost any format 
in existence. Speed? Your 
CPU runs at full tilt while the 
DMA controller seeks and 
gathers a sector of data. 

How? Information transfers 
to and from main memory 
occur as “cycle steals” from 
the system bus. And the 
missing memory cycles are 
transparent to the CPU total¬ 
ling only two milliseconds 
instead of the usual 80. 

Build a buffer. Give the Disk 
Jockey DMA a little extra memory and your system’s per¬ 
formance gets even better. The extra storage is used as a 
track buffer. So, whenever a sector on a new track is read, 
the track buffer is automatically filled with the other sec¬ 


tors on the track. The result? 
Additional data on the track 
is immediately available. 
Without the 80 millisecond 
rotational latency normally 
encountered. And similar 
efficiencies occur with disk 
writes. Sectors in the track 
buffer are conditionally writ¬ 
ten on the disk only if a new 
track is accessed. And only 
one revolution of the disk 
is required. 

Now, prices* All systems 
listed are supplied with a 
floppy disk drive, Disk Jockey 
Direct Memory Access Con¬ 
troller, CP/M** 2.2 operating 
system, power supply, fan, 
cables, cabinet and Microsoft 
5.2 BASIC. 

Even lower prices. Morrow 
Designs’ floppy disk systems 
with Disk Jockey™ 2D control¬ 
lers offer the same high qual¬ 
ity at even lower prices. Now 
without memory mapping! 
Fast answers. See Morrow 
Designs’ family of cost effec¬ 
tive floppy disk systems at 
your computer dealer. For a somewhat more leisurely 
answer, circle the reader service number below. For imme¬ 
diate answers, phone us at (415) 524-2101. 

LOOK TO MORROW FOR ANSWERS. 



5Y4 Inch Systems (formatted data) 

400,000 Bytes (1) Dual Sided 48 TPI Drive $1110 

800,000 Bytes (2) Dual Sided 48 TPI Drive $1899 

800,000 Bytes (1) Dual Sided 96 TPI Drive $1499 

1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2599 

OEM pricing available 


8 Inch Systems (formatted data) 

500,000 Bytes (2) Single Sided Drive $1199 

1,000,000 Bytes (2) Single Sided Drive $1975 

1,000,000 Bytes (2) Dual Sided Drive $1595 

2,200,000 Bytes (2) Dual Sided Drive $2675 


OEM pricing available 


•Prices subject to change without notice 
Disk Jockey DMA and Disk Jockey 2D 
ate trademarks of Morrow Designs 
**CP/M is a trademark of Digital Research. 
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BUMPER CROP 

8-Inch Winchester Multi-User Systems. Now In Volume-$8,500. 


Altos is delivering the cream of the 
crop with their new 8-inch multi-user 
Winchester disk systems. They're 
freshly packed with the quality 
features you expect from Altos, and 
at a price you expect from Altos, 
too—just $8,500. 

Pick from two fully integrated 
systems, each packaged in our new 
compact, stylish cabinet suitable for 
either rack mount or table top 
applications. You get 10 MBytes of 
reliable on-line storage in our 8-inch 
Winchester drives. Then for system 
back-up storage, you can select from 



SYSTEMS PICTURED: 

ACS8000-10 (10Mb HD + 1 floppy) 5 8.500 

AC58000-10/MTU (10Mb HD + DEI Mag Tape) $10,990 


either 8-inch, single or double-sided 
floppy drives (ACS8000-10 and -10D) 
or a ’A-inch magnetic tape drive 
(ACS8000-10/MTU}. And for powerful 
performance, all of these Z80A*based 
systems come complete with 208K 
of RAM and 6 programmable serial 
ports, ready to support four users. 

Here's the most bountiful 
selection of systems and capacities in 
the field from the company that 
knows how to deliver quality systems 
in the volumes that OEMs need to 
stay competitive. 

And Altos supports these 
systems with a broad software 
selection including the three industry 
standard operating systems—CP/M, 
multi-user MP/M** and OASIS 1 . 

These operating systems support 
seven high level programming 
languages: BASIC, FORTRAN, COBOL, 
PASCAL. APL, pl/ 1 and C. Also 
available are comprehensive 
communications packages: ASYNC— 
Altos-to-A!tos, BiSYNC—Altos-to- 
mainframe and full networking with 
CP/NET. All are designed to run on a 
high speed 800 Kilobaud networking 
channel—standard with every 
system. 

The ACS8000-10 Winchester 
systems join our growing family of 
field-proven products, in just three 
years, more than 8,000 systems 
have been shipped to an OEM 
customer-base. 

Get to market fast. Harvest 
your 8-inch Winchester system direct 
from the heart of Silicon Valley. Call 
or write today for specific product 
information and OEM pricing. Altos 
Computer Systems. 2360 Bering 
Drive, San Jose, CA 95131. (408} 
946-6700. Tblex 171562 ALTOS SNJ. 



Packed with 
Fresh Ideas 



COMPUTER SYSTEMS 


*Z80A is a registered trademark of Zilog, Inc. 

* *CfvM and MP/M are registered trademarks of Digital Research. Inc. 
tOASIS is a registered trademark of Phase One Systems, tnc. 

Jdatapro Is a registered trademark of Datapro Research Carp. 

© 1981 Altos Computer Systems 
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Photo 7: The Instrument Definer main menu. The audio feed¬ 
back level has been reduced and the pitch transposed down one 
octave by setting DYNAMIC to 30 and TRANSPOSE to —12. 



Photo 8: An example of an Attack Profile plot from the Instru¬ 
ment Definer . The plot shown is for oscillator 2 from the instru¬ 
ment WOODDRUM . This example shows an alternate method 
of defining envelopes. In this case, the entire envelope is defined 
during the attack phase , so there is no sustain or release. 



Photo 9: A sample frequency-history plot . Note that rather than 
changing smoothly , the frequency changes in steps. In this 
example the steps are not audible, so it sounds like a smooth 
change. 


and the omissions previously mentioned. The current 
version of the software (2,0) is much improved from the 
original version 1.2. I look forward to the next version, 
and hope that the few remaining problems will be fixed. 
In any case, the editor is still very usable, and I enjoyed 
the time that I spent with it. 

The Instrument Definer 

The process of creating and playing different in¬ 
struments is one of the more interesting aspects of the 
MusicSystem. Here the MusicSystem's unique 
capabilities dearly separate it from the rest of the syn¬ 
thesizers available for the Apple, Other synthesizers can 
define instruments, but their capabilities are limited com¬ 
pared with the MusicSystem (see the "Music Making" 
text box on page 84). 

In the MusicSystem, each instrument definition (see 
figure 2) is composed of one or more logical oscillators, 
each with a defined waveform, relative amplitude, attack 
envelope, sustain-decay rate, and frequency profile, (The 
term "logical oscillator" is used because the actual 
physical waveform generator will not be chosen until 
play-time,) In addition, there are several global 
parameters that affect all of the oscillators used in an in¬ 
strument definition (see photo 7), You can specify attack 
and decay times, and whether the amplitude scale should 
be logarithmic (to match the human ear's response) or 
linear. 

During the instrument definition process (see photos 8 
and 9), there is continuous audio feedback, so that you 
can hear the effect of your changes as you make them. 
The feedback is normally a Omajor scale, but a short 
PLAY file can be loaded and used instead. The audio 
level of the feedback may be changed or transposed so 
that you can hear how your instrument sounds at dif¬ 
ferent pitches. As previously described, the audio feed¬ 
back runs under interrupts in the background while you 
define instruments and create waveforms with the Instru¬ 
ment Definer in the foreground. 

A special subprogram of the Instrument Definer, called 
the Wavemaker, is used to create waveforms through a 
process called Fourier (or additive) synthesis. Just as 
Fourier analysis breaks down a waveform into its har¬ 
monic components, Fourier synthesis creates a waveform 
from a set of harmonic amplitudes. The process is also 
called additive synthesis because it is done by adding 
sine waves of various harmonic frequencies and ampli¬ 
tudes to produce the final result (see reference 6). 

The Wavemaker allows you to specify the amplitudes 
of up to twenty-four harmonics, and you can switch to 
the waveform display to view the wave at any time dur¬ 
ing the process. The audio feedback responds to the har¬ 
monic changes as you make them, so you can literally 
design your waveform "by ear," The view of the 
waveform is interesting, but not really important; it is 
easier to relate the timbre of the sound to the harmonic 
mix than to the waveshape. Photos 10 and 11 show ex- 

Text continued on page 82 
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Now proven baZic can be run on any Z80® computer 
under CP/M® baZic is UTitten entirely in Z80 code—- 
runs faster than any other BASIC interpreter. The 
greater execution speed is significantly advantageous 
for heavy number crunching, multi-user and multi¬ 
tasking operations. 

baZic has all the features of North Star 1 ' BASIC—and 
then some, baZic, with minor exceptions, is 100% com¬ 
patible with existing North Star BASIC programs. Our 
new baZic runs under all Micro Mike's timesharing 
and hat'd disk operating software. 

CHECK THESE FEATURES AT YOUR 
COMPUTER DEALER: 

■ Fakes lull advantage of the Z80 instruction set. 

■ Can be used on any ZSO-hased microcomputer 
operating under North Star 10 DOS or CP/M. 

■ Support North Star floating point board for even 
faster execution of compute-intensive programs, 

■ The most friendly BASIC avail able. 


Hard fact: 


$150 makes your 
computer run up 


Z80-based 
to 40% faster! 


M lnijjraves performance of mulli-user hard disk 

systems, 

■ baZic adds functions to assist in screen formatting, 
as well as features to simplify programming; eg. 
APPEND as a statement, ON GOSUB, cursor- 
addressable PRINT, enhanced editing features, etc, 

■ baZic as shipped includes 8,10, 12, and 14 digit 
precisions, including both software and hardware 
floating point versions. 

■ baZic is also available for the Apple II* under CP/M 
with the Soft Card,™ 

OEMs and dealers contact Silverman Associates for 
details, 4010 Opal Street, Oakland, CA 9460SJ, 
i 415) 428-2054. All other inquiries should be to your 
dealer or Micro Mike s. 


k North Star Computers 
* Digital Research, Inc, 

J Apple Computers, Ine 
^Zilog, Inc. 

^Microsoft 




JyiMhi 


v y 


Micro Mike's, I he, 

3015 Plains Blvd,. Amarillo Ibxas 79102 


;vv? 






Figure 2: Structural diagram of the Instrument Definer program, showing access paths to various menus and displays. The Instrument 
Definer is a large program that operates by loading program segments from disk as different functions are required. 
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...is the Heart 
of the 

Microprocessor 

World's 

Best Multi-User 
System... 





The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process¬ 
ing • With the economy of shared peripherals + With the flexibility of shared 


and public files * And all of this with 

Multiprocessing Software 

Our Distributed Processing Qper* 
ating System, dpc/os®, resides in 
the Service Processor, establishing a 
CP/M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files Several processors can be em¬ 
ployed concurrently by a single user 
via the enhanced batch submit facil¬ 
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment 

DISCOVERY has been proven in 
If you need the Power of 


full CP/M* ,and 5-100 compatibility. 

Multiprocessing Hardware 

The ACE 64 K Distributed Process¬ 
ing Single Board Computer, the 
dpolSO " gives the DISCOVERY 

MULTIPROCESSOR its own unique 
architecture, One DPC is dedicated 
to each user providing exclusive use 
of the on board Z-80, 64 K ram and 
serial I/O. Access to the shared 
resources is provided by an ex¬ 
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPCsJnto the standard 
S-100 bus — up to a total of sixteen 
user processors in a single chassis! 

*CP/M Is a registered TM of Digital Research, Inc. 

installations throughout the World, 
essing,,. it T s time you discovered us! 



The ACE DISCOVERY MULTIPROCESSOR ded> 
cates a complete 64K 2-80 Distributed Processing single 
board Computer, the dp©-180 * to each user. An ex¬ 
panded DPC coordinates all of the system activities. 


Multiuser mainframes with 192K ram start at 
under $6000. The 64K dpol80^is priced at 
$1395, Immediate delivery, A complete line of 
standard peripherals including a 26 M byte hard 
disk subsystem can be supplied on request 
Dealer and OEM inquiries are invited 


ctian omputer nterprisejne. 

The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena, California 91105 USA • Cable ACEPAS Pasadena • (213) 793-2440 


















ACCESSIBLE 

REGISTERS 



Text continued from page 78: 

amples of the waveform creation process. 

Envelopes 

In the Instrument Definer, the envelope is specified 
through a combination of oscillator and global 
parameters (see figure 3), Each oscillator in an instrument 
definition has five specified characteristics; 

• Weight: its amplitude relative to any other oscillators 
used 

• Attack profile: the pattern of volume changes during 
the attack portion of the envelope 


• Frequency history: the pattern of frequency changes 
during the attack 

• Sustain exponential: the sustain amplitude half-life in 
milliseconds 

• Waveform 

The attack and frequency profiles can each be specified 
with as many as fifteen segments to allow detailed instru¬ 
ment models. The global attack time defines the interval 
over which the oscillator attack and frequency profiles 
are spread. 

Instruments whose timbre changes during each note 

Text continued on page 88 




ADVANCED MICRO SYSTEMS • 
OPEN MON.-FRL 


261 88 AQAMQR ROAD * CALABASAS, CA, 91302 
10-8 SAT. 10-6 Teh: (213) 880-4670 


COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES ! 

ALL SYSTEMS ALLOW MULTI-USER, MULTI-TASKING, UPWARD EXPANDABILITY AND INCLUDE: 


T. 

2 . 

3, 

5, 


TELEVIDEO 912C 
ANADEX DP-9500 SERIES 

GRAPH IX PLUS PRINTER 

64K DYNAMIC RAM 


4. DECISION I BASIC UNIT 

a. Z-80A CPU 4-TO-6 MHZ, 

b. 3 SERIAL & 2 PARALLEL PORTS. 

c. SUPERVISOR CONTROL fN H&S. 
d REAL TIME CLOCK, 

e, MEMORY MAP. 


INCLUDING ONE YEAR 
FREE WARRANTY 
ON PARTS & LABOR 


TM Featuring 

PROGRAMMABLE INTERRUPT CONTROLLER. 
DIGITAL RESEARCH CP/M 2.2 0.5. 
MICROSOFT EXTENDED DISK BASIC 
DISK CONTROLLER 


PLUS ONE OF THE FOLLOWING DISK DRIVE SETS 

a. 2x5 1 /4" FLOPPY b. 2xB” FLOPPY e. 2xB" FLOPPY 

(400K BYTES) (1M BYTES) (2M BYTES) 

FOR FOR FOR 

$5500. $5800. $6300. 


.a-' FLOPPY 
5 1/4” WINCHESTER 
(6MB) FOR 

$7900, 


DOCUMENTATION. 

e. 8" FLOPPY 
9” HARD DISK 
(11 MB)FOfl 

$8110. 


f. a 1 ' FLOPPY 
14” HARD DISK 
(27 MB) FOR 

$9195, 


SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 
FOR DELIVERY. PRICE FOB CALABASAS, CA 91302. DECISION I - TRADEMARK OF MORROW DESIGN PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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SOLVE THE STORAGE 

SHORTAGE 


with ten multi-user megabytes 




11 you could think of just one way to im¬ 
prove our phenomenally popular Super- 
Brain, what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning- 
fast storage, it's nothing short of another 
major breakthrough! From the company 
that wrote the hook on price/perfor¬ 
mance „ . . Intertec. 

Our New CompuStar™ 10 Megabyte 
Disk Storage System {called a DSS} 
features an B inch Winchester drive 
packaged in an attractive, compact 
desktop enclosure. Complete with disk, 
controller and power supply. Just plug it 
into the 280 adaptor of your SuperBrain 
and turn it on/ It's so quiet, you'll hardly 
know it's there. But, you'll quickly be as¬ 
tounded with its awesome power and 
amazing speed. 


The secret behind our CompuStar DSS 
is its unique controller /multiplexor. It 
allows many terminals to "share" the 
resources of a single disk- So, not only 
can you use the DSS with your Super- 
Brain, you can configure multiple user 
stations using our new series of Compu¬ 
Star™ terminals, called Video Processing 
Units or VPU's™. 

Four CompuStar VPU's are available. 
At prices starting at less than $2,500. 
Some models are designed to operate os 
stand-alone microcomputers, with inter¬ 
nal disk storage. Just like your Super- 
Brain. Each model features its own B4K of 
RAM and can be "daisy-chained" into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to- 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. As you need them. 


Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network, the 
CompuStar™ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus, your investment is 
protected by a nationwide service net¬ 
work with outlets in most major U.S, 
cities. Providing efficient on-site or depot 
maintenance. 

Get a demonstration of this extraor¬ 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer, 

INTE3TEC 
J| [.DATA 
SYSTEMS. 

2300 Broad Rivtr Rd. Columbia. S.C- 29210 
fB031 79B-910Q TWX: BI0-GB6-2115 


CampuStar's 8-inch Winchester 


Intertec's exclusive 255 User Controller 































Music Making 


Two main music-synthesis techniques have been 
used on the Apple II computer. Each of these tech¬ 
niques has strong and weak points, and each presents 
features that the other does not. However, neither 
offers the power and flexibility of the MusicSystem 
which , in fact , uses a combination of the two tech¬ 
niques. 

Square-Wave Music 

The first widely available music synthesizer for the 
Apple II was produced by ALT Products Inc, The ALF 
synthesizer could generate three square-wave " voices” 
with note-envelope control and a wide frequency 
range. Up to three ALF circuit cards could be installed 
in an Apple If which provided up to nine musical 
parts through three separate audio outputs , The ALF 
software was well written, and the same unit, the ALF 
Apple Musk Synthesizer, is still quite popular today, 

The technique used by ALF to generate tones is also 
used by a number of similar, but lower-quality and 
less-expensive, synthesizers currently on the market. 
This technique involves the use of several program¬ 
mable hardware frequency dividers, Each divides a 
master frequency by a number that is provided by the 
controlling software . Different output frequencies are 
provided by varying the software-supplied divisor. 
The square-wave output of each frequency divider is 
then fed into a programmable attenuator , typically a 
D/A (digital-to-analog) converter, to vary the output 
level Thus, the software simply supplies the frequency 
and output-level information to the card and the hard¬ 
ware does the rest. 

One of the advantages of this technique is that the 
number of voices can be increased by simply adding 
more synthesizer cards. Even with nine-part music, the 
software has enough time left over to provide a real¬ 
time music display on the Apple's screen. 

The main disadvantage of this technique is that it is 
not true music synthesis. It is impossible to reproduce 
a wide range of instrumental sounds with a Waveform 
that is limited to a sqttare wave. The control of each 
note's envelope allows a range of effects to be pro¬ 
duced, but the high notes are invariably sharp and 
brilliant while the low notes have a huzzy sound. 

Since the introduction of the ALF synthesizer f a 
number of similar units have appeared on the market. 
Most use the General Instrument AY-3-891Q/8912 
music synthesizer integrated circuit to produce tones. 
This is an inexpensive approach, but it offers limited 
frequency accuracy and only sixteen levels of output 
volume, The AY-3-8910 also includes a pseudo-white- 
noise generator that allows these units to offer (as one 
advertiser puts it) %flash and crash sound effects." 

Software-Driven D/A Synthesis 

Another popular approach to personal computer 


musk synthesis utilizes a software-driven D/A con¬ 
verter, The D/A receives a constant stream of 
numbers from the computer and produces a cor¬ 
respondingly varying voltage at its output. With 
carefully written software , this technique is capable of 
producing surprisingly good-quality music. 

The current state of the art was largely developed 
by Hal Chamberlin of Micro Technology Unlimited 
and his associates, Frank Covitz and Cliff Ashcraft. 
The software steps through precomputed waveform 
lookup tables, summing the values found and output¬ 
ting the sum to the D/A at a constant rate. This allows 
complex waveforms ’ to be computed and stored in 
advance f thus reducing the amount of (imputation re¬ 
quired at play time. Note envelopes and timbre varia¬ 
tions during each note are accomplished by storing a 
series of waveforms for each voice. Each stored 
waveform represents the waveshape and amplitude of 
the note at a given duration. The amplitude and timbre 
variations are generated by rapidly switching 
waveform tables. 

Using the current software, the Apple's 1 MHz 6502 
microprocessor can produce four-part music with 
realistic-sounding instruments and a 3.5 KHz fre¬ 
quency bandwidth. Faster processors can produce 
more parts and a greater frequency response. The tech¬ 
nique is extremely flexible and can provide a wide 
range of instrument sounds. The hardware required is 
simple and Inexpensive because the software does most 
of the work. 

The main disadvantage of the system is that the soft¬ 
ware uses virtually all available processor time. The 
bandwidth or the number of musical parts cannot be 
increased without using a faster processor. Adding 
another D/A circuit board can provide stereo outputs 
hut will not increase the music capacity of the system. 
Another disadvantage is that overall Volume control 
and dynamic accents are difficult to implement due to 
time and memory-capacity limitations. It is not 
uncommon to fill 32 K bytes of memory with 
waveform tables without allowing for varying 
volumes for each instrument. This limitation could be 
removed by using a multiplying (variable gain) D/A to 
control the output level, which would also tend to ef¬ 
fectively improve the limited signal-to-noise ratio of 
the 8-bit D/A. 

Even with these limitations, the technique has a 
large number of avid users, and the quality of the 
musk produced continues to improve as the software 
is refined. Examples of products using this method are 
devices built by Micro Music Inc (309 Beaufort St, 
Normal IL 61761, (309) 452-6991) for the Apple II, and 
products produced by Micro Technology Unlimited 
Ittc (2606 Hillsborough St, FOB 12106, Raleigh NC 
27605, (919) 833-1458) for the Apple, PET, Aim, and 
other 6502-based computers. 
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Introducing 

quality print at matrix speed. 
tor only $1295! 



Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter- 
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger™ 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag 
gered matrix head provides overlap¬ 
ping dots in both horizontal and 
vertical planes. The result is 
dense, high-quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea¬ 
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print¬ 
ing at speeds in excess of 150 
characters per second. Micro- - 

processor electronics, with built-in diag¬ 
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot™ high 


Paper Tiger 460 Print Sample 

resolution graphics option. RS232 and paral¬ 
lel interfaces. And more. 

But its most important feature is high relia¬ 
bility. Paper Tiger 460 is designed to be 
tough and dependable, tt has rugged, 
stepper-motor head and paper drives. 

A new rugged ballistic-type print head. 


Circle 184 on Inquiry card. 


"Suggested single-unit U$. retail price. 

t Apple is a trademark or Apple Computer Inc 

ITRS-SO is a trademark of Radio Shade, a division o t Tardy Corp, 


And its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 
Paper Tiger 460 is the one printer 
that gives your Apple, 1 TRS-80,*or 
other small business computer both 
data processing and word process¬ 
ing output. At a price you can afford. 

Get your paws on Paper 
Tiger 460, and join the tens of 
thousands of satisfied integral 
Data Systems users. For the 
name of the Paper Tiger dealer 
nearest you. Call us toll-free: 
800-258-1386. (In New Hamp¬ 
shire, Alaska, and Hawaii, call 
(603) 673-9100.) Or, write for 
complete specifications. Integral 
Data Systems Inc,, Milford, 
New Hampshire 03055. 


Integral Data Systems stands re« 
performance printers ideally su 
printer, the IDS 460, offers feat 

Automatio proportional spacing 
processing systems, plus the cap 
resolution of 84 by 64 dots per 










Space Shuttle Columbia is a symbol of the commitment 
to explore the limits of science and technology. 

The Denver Software Company has made a similar 
commitment: to simplify these breakthroughs for 
everyday use. 

By developing applications software in UCSD Pascal, the 
newest microcomputer language, and by using a unique 
approach to design, The Denver Software Company 
creates high quality programs for use in business, 
industry, and the home. 

The speed and flexibility of UCSD Pascal enable DSC to 
manufacture versatile programs, usable on more 
microcomputers, while at the same time reducing costs 
to the consumer. In addition, DSC has combined the 
strength of this language with a new, low-cost portable 
computer, the Attache from Otrona, to provide the 
user with even more efficient computer capability. 


* £' 


* 


Pascal-related products now available from The Denver 
Software Company include: 

The PASCAL TUTOR™: Teaches persons at the entry level 
how to write simple programs. Using the computer as 
instructor, this self-paced program is the first in a series 
of Pascal teaching tools. Price $ 125 

The PASCAL PROGRAMMER™: A programming aid for 
those familiar with UCSD Pascal. Provides pre-tested 
modules which reduce programming efforts by 
approximately 70%, Includes two diskettes with source 
code and library units, user’s manual, complete module 
documentation, and ideas for modifications. Price: $125 

The FINANCIAL PARTNER™: A one- or two-drive 
accounting system designed specifically for households 
or for small businesses with an annual gross of up to 

$1,000,000. All necessary ’‘how-to 11 is contained in 
a comprehensive user’s manual. Price: $175 

PERT/CriticaI Path Management: Time 
, analysis program which allows critical 

path supervision. For use In project 
management, this time-saving system 
considers manpower and skill levels, 
and provides for fulltime, fulltime plus 
overtime, and parttime employment 
of personnel. Price: $750 
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♦UCSD Pascal is a hadumark of the Regt>rl 
at I he University of California, 



All programs available from your local dealer or contact: 

THE DENVER SOFTWARE COMPANY 

MANUFACTURERS OF MICROCOMPUTER SOFTWARE 


# 


i n j 


36 Steele Street Suite 19 * Denver, Colorado 80206 
Dealer inquiries welcome. 303 321-4551. 


... another giant step 

1 The success of the Col u m bia mission signifies another 
giant step in the on-going effort to adapt computer technology 
for individual use. 
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App^caftdns s aft ware for business, fodt/sfty, and home use. 

The FINANCIAL PARTNER™: accounting for home or small business. 
The PASCAL SERIES: computer language teaching aids, 
PERT/Cnticaf Path Management: for efficient project management 







All programs available from your local dealer or contact; 

THE DENVER SOFTWARE COMPANY 

MANUFACTURERS OF MICROCOMPUTER SOFTWARE 

Circle 114 on Inquiry card, 


lb Steele Street, Suite 19 * Denver, Colorado 60206 
Dealer inquiries welcome, 303 321-4551 






















Photo 10: A plot of the harmonic partials required to create an 
approximate square wave. For each odd harmonic specified, the 
amplitude i$ equal to 100/n, where n is the harmonic number. 


Text continued from page 82: 

may be simulated by using multiple oscillators. If you 
wish to decay the higher harmonics faster than the low 
ones in order to simulate a plucked or struck string in¬ 
strument, you can use two or three oscillators with dif¬ 
ferent harmonic contents and design them to decay at dif¬ 
ferent rates. 


Photo 11: The waveform resulting from the harmonic specifica¬ 
tions in photo 10. A good approximation of a square wave 
could be used to simulate some of the less expensive music 
boards that are available for the Apple. 


In contrast to the MusicSystem, many synthesizers use 
the ADSR (attack-decay-sustain-release) method to 
specify envelopes. In the ALF synthesizer, for example, 
you specify the attack slope, the initial decay slope, the 
sustain level, and the release slope which ends the note. 
The sustain is always at a constant volume, so it is dif¬ 
ficult to simulate instruments, like a piano, which decay 


MlCROCOMPEQUIP I discounts & dealer overstocks 


Circle 245 on Inquiry card. 


ALL ITEMS BELOW SOLD AS IS 

- NO RETURNS / NO REPAIRS 



CALL FOR AVAILABILITY: LIMITED QUANTITIES 



NEW EQUIPMENT 


Sell For 

Lilt Price 





AX Cybernetic* Speechboard 

260.00 

360,00 

Fnlynrorphic Systems 



CALL FOR 

Ana dm 40 Cclumn Printer 

641.00 

665.00 

SK Aieembled 

289,00 

385.00 

OUR LOW PRICES 

Ban 2 BK Memory Board A»»mbl#d 

211.00 

262.00 

6K Memory Board 

225.00 

300 00 

Commoder» 2001-0 8K PET 

Craig M-lOO Translator 

moo 

122.00 

795.00 

199.95 

Poly KBD 

9613 

169.00 
2880 00 

225.00 

3230.00 

FOR THE FOLLOWING 

B&jan CauaHe Interface 

06 00 

120.00 

68-Syriem 2 

529.00 

735,00 

MANUFACTURERS: 

Dynabyt* Naked Terminal 

245.00 

350.00 

System 12 Kit 

046.00 

1128,00 

Digital Syriemi Dual S'' Single Density 

2293.00 

2732.00 

Syitem 6 

1134.00 

1373,00 


Dulronic* Poly Z-QQ Upgrade Kit 

123.00 

180.95 

Video Card 

210.00 

260.00 

APPLE 

Dll Ironic* bn*ai Z-00 Upgrade Kil 

116.00 

159 95 

Frocemr Tech 



Eclectic Corp, Superchip for Apple 11 

70.00 

90 00 

0K Dynamic Ram 

135,00 

250.00 

ATARI 

Fidelity Electronic! Ltd. 



16K Dynamic Ram 

300,00 

429.00 

Level 1 Chew Challenger 

120.00 

75.00 

64K Dynamic Ram 

078,00 

1350.00 

CROMEMCO 

level 4 Checker Challenger 

100.00 

115.00 

Emended Baric Cueetie 

21,00 

45,00 

Laval 2 Checker Challenger 

George Bilk Inc. Pel Keyboard 

40.00 

176.00 

40.00 

250.00 

SOL 20 W/O Memo ry 

Syrian* II Kit. 

1270.00 

1262.00 

1693.00 

1905.00 

VECTOR GRAPHIC 

Imeai CPU Board 

125.00 

176.00 

Panasonic Monitor 

143.00 

210.00 


Icobi Micro Peripheral* Utah Drive 

021.00 

1095.00 

SD Sale* 32K Dynamic Ram Beard Kit 

332.00 

475.00 


Intel tec Data Intariuba Terminal 

590.00 

074.00 

Solid State Mu* 1C 16K Static Ram Board Kil 

300.00 

325.00 


Kent Moore SK RAM 4SONS 

146.00 

197.50 

Southwari Technical (SWTPCJ 




Kent Moore Alpha Duplay Module 

Mountain Hardware 

80.25 

107.00 

MF-60 Dual 5 rj Floppy 

Graphics Terminal 

790.00 

79.00 

995.00 

96.30 

MlCROCOMPEQUIP 

AC Control Apple 

132.00 

189,00 

Technical Design Libd (TDL-Xitan) 



PO BOX 195 

AC Remote 

95.00 

149.00 

I/O board - SMB a 

257,00 

395.00 

S-100 AC Control Kit 

104.00 

149,00 

32L Sanaa K Memory Board 

559.00 

79900 

CROWNSV1LLE, MD 21032 

AC Remote Kit 

67.00 

99.00 

Fortran IV Sor.37 

279.00 

340.00 


AC Control Apple Kit 

Micromatlon Dual Memo rex 0" diok drive 

104.00 

145.00 

Fortran IV Sei.41 

279.00 

349.00 


1467,00 

1990.00 

Xitan Alpha 1.5 

023,00 

1138,00 


MLcramatlon Dual Denrity disk controller Card 
MS Corp. Apple FR-4Q Interface 

310.00 

17.00 

500 00 
07.00 

Xitan Alpha 1 

Xitan Alpha 3 

576.00 

664.00 

769.00 

1161.00 

VISA / MC / CHECK 

National Multiplex Digital Canada Recorder 

150.00 

200,00 

Xitan Alpha 1.3 

571,00 

668,00 

Novation 1200 Baud Modem (4202T) 

Radio Shack TRS-80 Diak Drive 

274.00 

399.00 

375,00 

499.00 

Video Board 

Technics Super Starter Assembled 

277.00 

293.00 

369,00 

300.00 

PHONE ORDERS: 

TRS-00 16K Computer 

479.00 

599.00 

Technloo Super Starter Kil 

199.00 

299.00 

(301) 261-1859 

TR5-80 Expansion Interface 

239,00 

299.00 

Trace Elec. 32K RAM Board A warn 

599.00 

99900 



























TYPE-WALK IS T.N.T. 

Hie exciting texMo-speech synthesizer 
that has every computer talking. 


Unlimited vocabulary 
Built-In text-to-speech 
algorithm 

70 to 100 bits-per-second 
speech synthesizer 

llype-'N-Talk™ an important technological 
I advance from Votrax, enables your com- 
I puter to talk to you simply and clearly — 
l with an unlimited vocabulary. You can 
I enjoy the many features of type-'N-Talk,™ 
I the new text-to-speech synthesizer, for 
I just $375.00. 

I You operate Type-'N-Talk™ by simply typ- 
ling English text and a talk command. 
lYour typewritten words are automatically 
Itranslated into electronic speech by the 
|sy stem's microprocessor-based text-to- 
peech algorithm. 


ech synthesis. 

'ype-'N-Talk™ adds a whole new world of 
leaking roles to your computer. You can 
irogram verbal reminders to prompt you 
rough a complex routine and make your 
imputer announce events. In teaching f 
|he computer with Type-'N-Talk M can 
actually tell students when they're right 
wrong — even praise a correct answer, 
d of course, Type-'N-Talk™is great fun 
computer games. Your games come to 
fe with spoken threats of danger, ra¬ 
iders, and praise. Now all computers 
speak. Make yours one of the first. 

ext-to-speech is easy. 

iglish text is automatically translated 
nto electronically synthesized speech 
ith Type-'N-Talk™ ASCII code from 
r our computer's keyboard is fed to 
'ype-'N-Talk™through an RS 232C inter- 
ce to generate synthesized speech. 

|ust enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
"h-e-l-l-o" to generate the spoken 
word "hello." 

TYPE-’N-TAEK “has its 


Type-'N-Talk™ has its own built-in micro¬ 
processor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultaneously. Type-'N-Talk "doesn't have 
to use your host computer's memory, or tie it 
up with time-consuming text translation. 

Data switching capability 
allows lor ONLINE usage. 

Place Type-'N-Talk" M between a computer 
or modem and a terminal. Type-'N-Talk™ 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk™ 
data switching capability, the unit can be 
11 de-selected" while data is sent to the ter¬ 
minal and vice-versa — permitting speech 
and visual data to be independently sent 
on a single data channel. 

Selectable features make 
Interlacing versatile. 

Type-'N-Talk™ can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk™units can be 
connected to the first Type-'N-Talk ^ 
eliminating the need for additional 
RS-232C ports on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk “units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk™units and 
your printer. 


Look what you got for $375.00. 
TYPE-’lV-TALKcomes with: 

* Text-to-speech algorithm 

* A one-watt audio amplifier 

* SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits per second) 

* 750 character buffer 

* Data switching capability 

* Selectable data modes for versatile 
interfacing 

* Baud rate (75-9600) 

* Data echo of ASCII characters 
■ Phoneme access modes 

* RS 232C interface 

* Complete programming and installation 
instructions 

The Votrax Type-'N-Talk™ is one of the 
easiest-to-progr am speech synthesizers on 
the market. It uses the least amount of 
memory and it gives you the most flexible 
vocabulary available anywhere. 

Order now. Toll free. 

| Call the toll-free number below to 
I order or request additional infor¬ 
mation. MasterCard or Visa 
I accepted. Charge to your credit 
I card or send a check for $375.CM3 
. plus $4.00 delivery. Add 4% sales t 
I tax in Michigan. 

1-800-521-1350. 

\ t 1 

{jt/OC Circle 420 oncard- 

Distributed by Vbdex 
A \fctrax Company — Dept, RT 
500 Stephenson Highway, Troy, MI 48084 
(313) 588-0341 

Type-'N-Talk^ is covered by a limited warranty. 

Write Valrax for a hue copy. 



gradually while the note is sustained, but drop off 
abruptly when the key is released. The ADSR method is a 
simple way of specifying envelopes, but it does not have 
the flexibility required to simulate real instruments 
accurately. Figure 4 shows a comparison of the ADSR 
and MusicSystem envelopes. 

Documentation 

Mountain Computer provides a comprehensive 
manual with the MusicSystem. Within its two hundred 
pages are chapters on system operations, descriptions of 
all the system programs, and a good section on back* 
ground and theory. 

The MusicSystem manual makes extensive use of walk¬ 
through examples to introduce you to each of the Music* 
System programs. You are taken step by step through 
the Music Editor {through the process of entering the 
song "America" in two parts), and then through the In¬ 
strument Definer, where you learn while creating the in¬ 
strument ORGAN. The manual also includes a complete 
list of error messages and their causes, by program, as 
well as reference material that describes the hardware, 
the system file formats, and how to control the hardware 
with your own software. 

The manual, and in particular the chapters on the In¬ 
strument Definer and MusicSystem theory, should be 
carefully read by any MusicSystem purchaser. A number 
of fine points and operational details will not be 


understood if you "don't read the instructions until all 
else fails." 

Comments 

According to Avery Dee, Vice President of Marketing, 
Mountain Computer considers the MusicSystem an 
evolving product, and plans to support and expand the 
system through future software releases. The first release 
of the MusicSystem was version 1.2, which did not in¬ 
clude the Instrument Definer or the PRINT command. 
Since then, the current version 2.0 has been released and 
made available no charge to all purchasers of version 
1.2. By the time you read this article, another version 
may have been released. Certainly the unimplemented 
commands should be fixed, and hopefully, n-tuplets and 
repeats will be added. 

Mountain Computer is currently compiling and pro¬ 
viding MusicSystem information to several vendors who 
are either designing software or interfacing the system to 
other products. For example. The Alpha-Syntauri 
keyboard (Syntauri Ltd, 3506 Waverly, Palo Alto CA 
94306) is now available interfaced to the MusicSystem as 
well as ALF's music boards. 

In a way, the development of the MusicSystem can be 
compared to that of the Apple II three years ago. It has 
some limitations at the moment, but it is still entirely 
usable, and shows great potential. With the planned soft¬ 
ware enhancements, it should satisfy most needs for 


From Ballet on Broadway 

to Billiards m Dallas... 


. .. people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 



S-100 CONTROLLER BOARD $159, 

S-100 REAL T1M E CLOCK BOARD $159. 

ENCASED CONTROLLER $184. 

(TRS-80, Apple II etc.) 

ENCASED CONTROLLER & REAL 
TIME CLOCK (TRS-80. Apple II etc) $269. 
APPLE II CLOCK B0AR0 $129. 

mm SciTronics Inc. 


or money 52 3 S. Clewell St.. P.0. BOX 5344 
ordorto: Bethlehem, PA 18015 

(215) 868-7220 

Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
PA residents add sales tax. COD s accepted. 


Whether it’s the intricate lighting for a Broadway Ballet or the sim¬ 
ple remote lighting of pool tables in a Daflas bi/Ziards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 


Here's Why: 

0 Controls 256 BSR remote switches—not just 16 
0 Hardware driven—requires minimum software 
0 No ultrasonic link—prevents erratic operation 
0 No 8SR command module necessary 

Real Time Clock gives Remote Controller an added dimension! 

Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC/RTC combination can be used. 

Real Time Clocks feature: 

0 Lithium battery back-up 
0 Crystal controlled accuracy (.002%) 

0 Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 
0 Complete software in BASIC to Set and Read clock 
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What has nine lives, three forms, 
multiple faces and a price tag 



Microline 80 Printer 


It’s magic! Well, almost. The Microline 80 wilt run 
alt day at 80 cps with no duty cycle limitations. 
The head is warranted for 200,000.000 characters, 
That translates to over nine years on your 
TRS-80^' APPLE or other small computer. 

Want to change forms? The magical Microline 80 
is three printers disguised as one. There is a 
whisper-quiet rubber platen for cut sheets and roil 
paper, pins on nine inch centers for pin feed stock 
and optional snap-on tractors that adjust to suit 
all your other forms. The Microline 80 also saves 
paper by letting you tear off as close as one inch 
from the last print line. 

Want to change your image? The magical 
Microline 80 really does tricks. It prints upper 


and lower case, condensed and double width 
characters and block graphics.for charts, graphs 
and diagrams. 

The Microline 80 is not a toy. With two motors, a 
rugged cast aluminum base and a head you never 
have to throw away, the Microline 80 is built to 
handle the most demanding business applica¬ 
tions. 

Which brings us to the biggest magic of all, the 
price tag, the one that almost disappears. If we're 
not the lowest, we are so close that it doesn't mat¬ 
ter. There are stocking Microline distributors 
throughout the country. Call or write today for the 
name of the one near you and the price of the 
Magical Microline 80. 


OKIDATA 

Okidata Corporation, 111 Gaither Drive, Mount Laurel. New Jersey 08054 609-235-2600 









MUSIC SYSTEM ENVELOPE GENERATION 


AD5R ENVELOPE GENERATION 
(AS IMPLEMENTED IN THE ALF SYNTHESIZER) 


GLOBAL 

OSCILLATOR INSTRUMENT 

PARAMETERS PARAMETERS 




Figure 4: Comparison envelopes produced by the MusicSystem and by the ADSR method. The MusicSystem allows a more detailed 
envelope specification than the ADSR methodand is better able fo emulate the characteristics of real instruments. The overall Music- 
System envelope is a composite of the various oscillator envelopes in the instrument definition. 


years to come. In any case, it is the most powerful syn¬ 
thesizer available for the Apple II, and it is price- 
competitive with its closest rival, the ALF unit. 

Conclusions 

• The Mountain Computer MusicSystem is a flexible, 
well-designed music synthesizer that provides a combina- 


NOW-DOUBLE SIDED OPTION! 


• DOUBLES APPLE II STORAGE 

• APPLE DOS COMPATIBLE 

• SHUGART 800 OR 850 COMPATIBLE 

• IBM 3740 DATA ENTRY CAPABILITY 

• CP/M, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 





SORRENTO VALLEY ASSOCIATES 


11722 SORRENTO VALLEY RD. 
SAN OIEGO. CA 92121 
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tion of features and capabilities currently unmatched by 
any other Apple II music synthesizer. 

• The MusicSystem boards alone provide an interesting 
avenue for experimentation in computer music for those 
users who wish to write their own programs. 

• The documentation provided by Mountain Computer 
is complete and comprehensive. In addition to operating 
instructions, it provides tutorial and theory sections and 
numerous appendices that cover such categories as the 
hardware interface, error message causes, and conversion 
to DOS 3.3. 

• The Instrument Definer is a unique program that adds 
a new dimension to the synthesis process. As much 
creative effort may be spent defining instruments as was 
previously spent entering music, 

• The two main weaknesses of the MusicSystem are the 
lack of repeats (musical subroutines) and triplets, or 
n-tuplets. Hopefully this omission will be rectified in a 
future software release. 

• Other features I'd like to see added are a Play Multi¬ 
ple Songs program, the ability to adjust tempo at play 
time, and audio feedback in the Music Editor program. ■ 
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Creative Computing , pages 30 thru 35. 
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Planning Your 
Future Growth? 

OMNINET Can Help You Today. 

OMNiNET is the first low-cost high-performance carrier-sense-multiple access local network specifically 
designed for microcomputers. It provides everything that Ethernet promises for mainframes, but is available 
now with interfaces to a wide range of popular microcomputers, including the Apple II, DEC LSM t. and 
Onyx C-8000, 

OMNINET uses low-cost, easy-to-install twisted pair wire that makes both the initial and subsequent instal¬ 
lation of computers as simple as hooking up stereo speakers. You can connect up to 64 different computers 
on a highly efficient 1 mcgabaud network that doesn't require costly extras like repeaters, isolation circuits, 
or dedicated network controllers. Microcomputer-based intelligent OMNINET transporters in each computer 
manage total network operations without stealing processing power or requiring significant software support 
from the host. 

Corvus has helped you expand your personal computer into a powerful business tool with mass storage, low 
cost backup, and data sharing. Now, we give you an intelligent solution to your local communications needs. 
With OMNINET's microvirtual circuits, you can accomplish direct intercomputer communications with your 
microcomputers, a thing that was only dreamed of on mainframes yesterday. Contact your Corvus dealer 
now for full details. 

i 

* * CORVUS SYSTEMS 

, * 2029 O’Toole Avenue 

* San Jose, California 95131 


408/946-7700 TWX: 910-338-0226 $ 






What Time Does 
the Sun Rise and Set? 


Bruce Barkstrom 
111 Pear Ave 
Newport News VA 23607 


Do you have to rise before the crack of dawn to go 
duck hunting? Do you need to know how many hours of 
sunlight to expect for your new solar collector? Do you 
want to know if you have enough time to jog ten miles 
before the sun sets? One way to answer these questions is 
to use your computer. All you need to know is your 
latitude, longitude, and the date. The program shown in 
listing 1 computes the time the sun rises or sets for any 
date and location on the earth. It uses a precise calcula¬ 
tion of the sun's position in its apparent orbit around the 
earth and relates this to the time of sunrise and sunset by 
geometry. 

The sun's orbital position is found with a general 
method that might be of use in your next space-war 
simulation, A general Julian-date calendar is also includ¬ 
ed, which might be useful in keeping track of days in an 
accounting program. The times of sunrise and sunset are 
computed with a method that also gives the amount of 
solar energy falling on the surface of the atmosphere for a 
given latitude and date. [The amount of solar energy 
reaching the surface of the atmosphere is considerably 
different from the solar energy actually reaching the sur¬ 
face of the earth , Although the amount of energy actually 
radiating through the atmosphere can be calculated , it re - 


About the Author 

Bruce R Barkstrom is a practicing scientist with a PhD in Astronomy 
from Northwestern University. Dr Barkstrom a Us o has an active interest 
in word processing and computer-aided program design and develop¬ 
ment. He recently acquired a Cromemco System 3, on which this article 
and its associated software were written. 


quires more complex mathematics than those used in this 
article. The solution involves solving a partial differential 
equation known as the equation of radiative 
transfer.,,.SM] For the twentieth century, the times com¬ 
puted are accurate to within two minutes. 

The fact that the sun rises at different times during the 
year is not mysterious. It is caused by the tilt of the 
earth's axis with respect to its orbit around the sun. In the 
summer, the time between sunrise and sunset is longer 
than in the winter. The question is: "How much longer7" 

Describing Celestial Objects 

We first need to understand how astronomers describe 
where objects are in the sky. They start by assuming that 
all astronomical objects such as the sun, moon, and stars, 
can be painted on a large sphere around the earth. If you 
stand in an open field, your line of sight to the 
unobstructed horizon intersects this celestial sphere in a 
great circle. The point directly overhead is called the 
zenith , and the point near the North Star (Polaris) where 
the stars appear to rotate is known as the north celestial 
pole , A great circle running through the celestial poles 
and the local zenith is called the local meridian. These 
positions and circles are shown in figure 1. The position 
of the image on the sphere is described by a celestial 
"latitude" and "longitude," known as declination (S ) and 
right ascension (RA) (see figure 2). 

The celestial sphere rotates once every 24 hours. By 
observing the angle between the meridian and a point on 
the celestial equator rotating with the celestial sphere, 

Text continued on page 102 


94 July 19®1 © BYTE Publication Inc 


Circle 388 on inquiry card. 








When it comes to Quality Reliability, 
Price/Performance in CRT’s, 
TeleVldeo is "TheVklue Leader” 
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Sunnyvale, CA 94086 
408/745-7760 
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Listing 1: The Sunrise-Sunset program larifren in CBAS1C Version 2. 


REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 


REM 


REM 


REM 

REM 

REM 

REM 


REM 

REM 


SUNRISE - SUNSET 

This program is intended to compute the time of sunrise and sunset, 
as well as the total solar energy incident on the top of the atmos¬ 
phere for a given latitude and longitude at a given time of year* 
Comments are welcome addressed to 
Bruce R. Barkstrom 
111 Pear Avenue 
Newp ort News, VA 2 3 607 . 

This program requires about 10k of text storage, and about 3.5k to run 
when compiled by the CBASIC Version 2 compiler* 

DIM First.Day.of.Month(12) 

FOR 1 = 1 TO 12:READ First.Day.of.Month(I):NE XT I 
DATA 0,31,59,90,120,151,181,212,243,273,304,334 
Pi = 3. 14 15926535898; TRUE%=-1: FALSE%=0: A = 1: Debug3S-TRUE% 

** Compute Julian Date ********** 

BEF FN.Julian*Date(Month f Day s Year) 

Yrs.aince.O=Y ear+4712 

No.of.lp.yrs = INT((Yrs.since.0-1 ) /4 ) 

Julian.Date=365*Yre.since.0 + No.of.lp.yrs 
IF Year>=1583 THEN \ 

Ju1ian.Date=Julian.Date-10; \ 

No•of.cent *yr s•snc. 15 83 =INT((Year-15 01)/I00):\ 

No.of .cent.lp.yrs.snc. 15 83=1NT((Year-1201)/400):\ 

Julian. Bate^JuIian.Bate-No.of.cent.yrs.snc.l583 + \ 

No .of .cent.lp.yrs.sn c• 1583 
REM ** Deal with month and day ********** 

Julian.Date = Julian.Bate + First.Bay.of.Month(Month) + Day 
IF 4 *INT (Yeat/4)*Year AND Month> = 3 THEN \ 

Julian.Date = Julian.Bate + 1 

IF Year = 15 82 AND ((Month=10 AND Day>=15) OR Month>=ll) THEN \ 

Julian.Date = Julian.Bate - 10 
FN.Julian .Date = Julian.Date 
RETURN 
FEND 

** Compute Mean Anomaly ********** 

DEF FN.M(T,D) 

MOO = -1 . 524 1 7-1- C1 . 50E-4+3.E-6*T)*T*T+Q. 9856002670*0 
IF M0Q>360 THEN M00=M00-360*INT(MOO/360) 

FN.M = M Q0*Pi/180 

RETURN 

FEND 

** Compute Obliquity of Ecliptic ********** 

DEF FN.epsilon(T) =(23.452294-(1.30125E-2+ \ 

(1.64E-6 - 5.03E-7 * T)*T)*T)*Pi/180. 

** Compute Mean Longitude of Perigee ********** 

BEF FN.omega(T,D)=(281.22083 + (4.53E-4 + 3.E-6 * T)*T*T \ 

+ 4 » 70 6 84 E -5 * D)*Pi/180. 

** Compute Eccentricity ********** 

DEF FN.eccentricity(T)=0.01675104 - (4.08E-5+1.26E-7*T)*T 
** Compute Longitude of Ascending Node of Lunar Oribt ***** 

DEF FN.Lunar.Long(T,D) 

Lunar.Long = 259. 183275 + (2.078E-3 + 2 * E - 6 *T)*T*T 
Lunar.Long = Lunar.Long - .0529539222*0 
FN.Lunar-Long * Lunar.Long*?i/180. 

RETURN 

FEND 

** Print time or angle in xx:xx:xx,xxx format 
** Eime .or .ang1e is assumed to he in radians 

BEF FN.Prin t.Angle{time.or.angle$,Y$,Angle) 

IF time.or.augle$» M time” THEN £actor=12: yO$= n Hours” \ 

ELSE factor = 180: yO$ = M D e g r e e s 11 
x1 = fae t o r*ABS(Angle)/Pi:x2=1 NT(xl):x3 = 60 *(xl-x2):x4=INT(x3) 
x5 = 60*(x3-x4 ):x 6 =. 001*INT(x5*1000) 

IF x2<>0 THEN x2=SGN (Angle)*x2 

IF x2*=0 AND x4 <>0 THEN x4 =SGN (Angle) *x4 

IF x2 = 0 AND x4=0 THEN x6=SGN (Angle) *x6 Listing 1 continued on 
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TRANSFER YOUR DATA 

INTO 



THE HARDCACHE SUBSYSTEM: 

+ 30 Megabytes [Formatted] Winchester Disk 
Average access time 48 milliseconds 


+ Cartridge tape drive provides: 

Complete backup in under 10 minutes 
File save/reload 
Software distribution 



+ S-100 Bus Intelligent Interface Card 

DMA or programmed I/O data transfer 
Disk throughput optimizer 

Bootstrap ROM - switch selectable 
Time of day clock - battery powered 

+ Compatible with 
CROMEMCO 
VECTOR GRAPHICS 
NORTH STAR and other 
S-100 based computer systems 

♦ Installs on any CP/M or 
MP/M system* 
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Listing 1 continued : 

PRINT YS , x2;; x4 ; ":"; x6 ;yO$ 

RETURN 

FEND 

REM ** Input Location Information 
I d n e 2 & t 
WHILE Idn e 2 

100 INPUT "Your latitude (Deg ,Min , Sec) , Fo s for N, Neg for S";LatB,LatM,LatS 

Latitude-La tD+(LatM+(LatS/60)>/60 

INPUT M E or W, Longitude (0 - 180 Deg,Min,Sec)";Dir$ s LonD,LonM,LonS 

Longitude=LonD+(LonM+(Lon5/6Q))/60 

INPUT "Your S tandard Time Zone (1 -24 ) 11 ; S td .Time .Zone 
Er r = 0 

IF La 111 u d e < - 9 0 OR Latitude>90 THEN \ 

PRINT "Latitude out of range":Err=Err+l 
IF Dir$ <>"E" AND Dir$O n W" THEN \ 

PRINT "You did not Input E or W";Err=Err+l 
IF Longitude<0 OR Longitude>180 THEN \ 

PRINT "Longitude outside the range (0,180)":\ 

Err=Err+1 

IF Std*Time.Zone<1 OR Std • Time•Zone>24 THEN \ 

Print "Std Time Zone outside the range (1,24)";\ 

E r r-E r r+1 

IF ErrOO THEN 100 

REM ** Revise longitude and standard time zone to be consistent 
Latitude = Latitude*Pi/180. 

IF La 11tud e> = 0 THEN x$= M Atctic" ELSE x$="Antarctic" 

IF Dir$="E" THEN Longitude - 360 - Longitude 
Longitude » Longitude * Pi / 180 
TIme.Diff te 12*Longitude/Pi 

Tot-time.diff = Time.Diff - (Std .Time-Zone - 1) 

REM ** Input Date and Check for Correctness ********** 

Idn e- 1 
WHILE Idn e 

200 INPUT "Date (Month,Day,YearMonth,Day,Year 

Er r-0 

IF Mo n th«Q OR Month>12 THEN \ 

PRINT "Month out of range, input again":\ 

Err-Err+1 

IF Day<0 OR Day>31 THEN \ 

PRINT "Day out of range, input again":\ 

Err-Err+1 
IF Err>0 THEN 200 
Day = Day - .5 + Time.Diff/24 
HEM ** Compute current Julian Date, and Time since 1900 
J*D.Current = FN.JulIan,Date(Month,Day,Year) 

D = J.D.Current - FN*JulIan.Date(I,0,1900>:T = D/36525 
REM * * Compute solar orbit 

ecc = FN.accentricity(T):MQ - FN.M(T,D):E - M0 
FOR 1=1 TO 3 

E = E + (M0 - (E-ecc*SIN (E))>/(1-ecc*COS(E)) 

NEXT I 

V = 2 * AT N(SQR((1+ecc)/(1-ecc)) * T A N(0* 5*E)) 

IF V<0 THEN V=V+2*Fi 

r = A*(l-ecc*C0S(E)):eps = FN.epsilon(T):omeg = FN.omega(T,D) 

REM ** Nutation Terms are computed here ****************************** 

LI = FN - Lunar-Long(T,D) 

Nutation, of-Obliquity = (2.5583333E-3 + 2.5E-7*T)*COS(Ll)*Pi/lBO. 

eps * eps + Nutation.of.Ob1iquity 

Nutation-of.Longitude - -{4 . 7872222E-3+4 - 72222222E-6*T)*SIN(L1)*\ 

Pi/180. 

REM ** Compute solar declination ****************************** 
sine.del - SIN(eps)*SIN(V+omeg) 
cosine.del = SQR(1 - sine.del*sine.del) 
del = ATN(sine.deI/cosine.del) 

REM ** Compute Equation of Time ******************************** 
mean-long-omeg+MO 

IF mean.long<0 THEN mean.1ong = mean-1 ong + 2*Pi 

IF mean . I on g > 2 *P 1 THEN mean . Ion g = mea n * Ion g- \ Listing 1 continued oit page 100 
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MICRO FOCUS " 

The COBOL Company 


Micro Focus, Inc. 

1601 Civic Center Dr., Santa Clara, CA 95050 

Tel: (408) 248-3982 

Tslex: 171135 MISSION SNTA 

Micro Focus LTD. 

58 Acacia R&, London N.W. 8, ENGLAND 
Tel: (01) 722-8843/4/5/6/7 
Ttelex: 28536 MICROF G 


CIS COBOL™ software with FORMS-2™ 
for Apple II® computers is here. Now. 
From Micro Focus. 


Apple II users ... the wait is over. And your pa¬ 
tience has paid off. Now you can create serious 
business programs with the world’s most popular 
professional programming language—COBOL. 
And, run them on the industry standard operating 
system—CP/M™. 


A complete program in 
20 minutes. 


Business computer 
compatibility. 

CIS COBOL on Apple II is standard COBOL. 
(ANSI X3.23-1974) With it, you have the broadest 
applications flexibility available today. And the 
most reliable. 


Powerful file handling. 

You can grow with CIS COBOL. It provides you 
with all the power of ANSI COBOL file handling. 
Underlying B-tree technology takes care of large 
ISAM files ... fast. 


Quick, convenient program development. 

With CIS COBOL and FORMS-2, you have your 
very own low-cost tools that allow you to get work 
done faster and less expensively than ever before. 
Features include interactive debug, fast compile- 
and-go, interactive screen creation and dynamic 
loading of modules. 


GSA approved. 

CIS COBOL is certified on Apple II by the Gen¬ 
eral Services Administration. Which means it's 
been tested, re-tested and tested again ... all un¬ 
der the most demanding conditions. No wonder 
it’s been chosen for use by over 25 of the 
world’s leading computer manufacturers. 

See your Apple dealer for a demonstration. 
Don’t wait any longer. Get all the details about 

CIS COBOL and 
FORMS-2 today. 

For further informa¬ 
tion, visit your near¬ 
est Apple dealer. Or 
call us at (408) 248- 
3982 for a FREE 
fact-filled brochure. 


CIS COBOL and FORMS- 
2 are trademarks of Micro 
Focus, Inc. Apple II is a 
registered trademark of Apple 
Computer Inc. CP/M is a trade¬ 
mark of Digital Research. 


COBOL—the only standard lan¬ 
guage designed exclusively for 
business programming. 

COBOL gives you programs 
that are easy to write, easy to 
read, easy to maintain and easy 
to learn. 


FORMS-2, a COBOL 
source-code gen¬ 
erator, lets you 
begin with a 
blank screen ... 
and end with a 
fully-operational 
program. 

FORMS-2 gener¬ 
ates standard 
COBOL code. 

You can use it as 
is. Or build on it 
to create even 
more sophisti¬ 
cated programs. 
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Listing I continued: 

2*Pi*INT(mean.long/(2*Pi)) 
y=TAN(0.5*eps) 

y=y*y 

y= (1 -y ) / (1+y) 

alphaO = omeg+V+Nu t at ion.of.Longitude 
IF alpha0<0 THEN alpha0=alpha0+2*Pi 

IF alpha0>2 *Pi THEN alphaO=alphaO-2*Pi*INT(alpha0/(2*Pi)) 
alpha = ATN (y*TAN(alphaO)) 

Eqn.of.time = alpha-mean . long 

Eqn - of.time = Eqn.of,time - Pi*XNT(Eqn,of,time/Fi) 

IF ABS(Eqn-of.time)>.9*Pi THEN \ 

Eqn- of.time-Eqn.of. time-SGN(Eqn.of,time)*P1 
aO^Eqn-of.time+raean.long 

IF aO>2*Pi THEN a0 = a0-2*Fi*TNT(aO/(2*Pi)) 

REM ** Print various orbital related quantities if desired ******* 

IF Debug%=TRUE % THEN \ 

x 0 = FN • P r in t - An g 1 e ( 11 an g le" , " mean anomaly ",M0)i\ 
x0=FN . Print - Angle ("angle 11 , "eccentric anom^jE): \ 
x 0 = F N * P rin t-Angle("angle","true anomaly M ,V):\ 
x0 = FN.Print.Angle("angle" /’obliquity ",eps): \ 

xO=FN.Print.Angle{"angle"/’nutation of ob" ,Nu tation.of-Obliquity):\ 
x 0 = FN. Print * An gIe ( "angle 11 /’longitude " , alphaQ);\ 

xO-FN,Print . Angle/'angle "/'nutation of In",Nutation.of.Longitude):\ 

xQ = FN . Prin t .Angle/ 1 angle" , "solar dec 1 in 11 ,del): \ 

xO = FN - Pr in t. An g 1 e ( 11 1 ime n , " so la r R- A- 11 ,a0)l \ 

xO^FN-Prin t.Angle{"time"»"equation of tm",Eqn.of.time);\ 

PRINT 11 eccentricity ";ec c:\ 

PRINT 11 r 11 ; r 

REM ** Length of Day 

mum = COS (Latitude - del):mun = -C OS (Latitude + del) :mua ** 0 
REM ** Refraction Effect computed here 

X0=FN,Print-Angle("time","Tot time diff",Tot.time.diff*Pi/12) 

IF -mum*niun>0 THEN Refrac.corr = 0*0555555556/SQR (-mum*mun) \ 

ELSE Refrac.corr = 0:\ 

PRINT "The sun's upper limb does not cross the horizon." 

IF Deb ug%-TRUE X THEN \ 

xO = FN.Print - Angle("time" /’Refraction corr is %\ 

Refrac.corr*?i/12) 

IF mun>mua THEN mua = mim 
IF raum>mua THEN \ 

x - S QR ( (mua-mun ) / {mum-mua ) ) : \ 
frac .of.day-sun.up = 1 - {2 /?i)*ATN (x):\ 
basic-sunset = 12.*frac.of.day-aun.upi\ 
basic.sunrise = basic-sunset:\ 

basic.sunset - basic-sunset + Refrac.corr + Eqn.of *time*12/Pi:\ 

basic-sunrise = basic-sunrise + Refrac.corr - Eqn.of.time*12/Fii\ 

time.basic.sunset = 12 + basic.sunset:\ 

tlme.baslc.sunrise = 12 - basic.sunrise;\ 

time *sunrise = time.basic.sunrise + Tot • time.diff:\ 

time-sunset - time.basxc-sunset + Tot.tirae*diff;\ 

f ra c t ion - ava 11 - s un = 0.5 * ( (mutn+mun ) * f rac - o f . day . sun . up \ 

+ (mum-mun)*SIN(Pi*frac.of.day.sun - up) /Pi):\ 

PRINT:PRINT:\ 

x 0 = FN.Print.Angle("time" ,"Sunrise occurs at n ,time.sunrise*Pi/12):\ 
x 0 =FN .Print - An g 1 e ( " t im e" /’Sunset occurs at ",titne.sunset*Pi/12)\ 
ELSE \ 

PRINT "you are in the ";x$j" winter - the sun doesn't rise":\ 
fraction.avail.sun = 0. 

PRINT "Sunlight available at the top of the atmosphere is" 

PRINT 1.188864E8*fraction.avail.sun;" Joules per square meter" 

INPUT "If this is the last date, input 0";Idne 

IF IdneoO THEN Idne = l 

WEND 

INPUT "If you have no other locations, input 0";I do e 2 

IF Tdne2<>0 THEN Idne2=l 

WEND 

END 
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anally, a price-performance breakthrough for mass storage in a one-piece, 

handsomely styled desk-top computer. 



A product of CMC International 


5!4” Micro-Winchester™ 5 Mbyte (formatted) hard disk * Complete and ready to run with CP/M™ 2,2 

7Q0K or 350K floppy disk back up * Also available 10 Mbyte hard disk, 5 MB removable 

Dual Z-80 processors with 64K RAM *10 Mbyte hard disk SuperTen™ 

Dual RS232 ports 

DEALER & OEM INQUIRIES INVITED 
Telephone (206) 453-9777 


CMC INTERNATIONAL 

A Division of Computer Marketing Corporation 
11058 Main, Suite 125, Bellevue. WA 98004 
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Listing 2: A sample run of Sunrise-Sunset. 


Your Latitude (Deg ,Min,Sec), Pos for N, Neg for S 37,0,0 
E or W, Longitude (0 - 180 Deg,Min , S e c ) W,75,0,0 
Your Standard Time Zone (1-24) 6 

Date (Month,Day,Year) 9,1,1980 


mean anomaly 
eccentric a n o m 
true anomaly 
obliquity 
nutation of ob 
longitude 
nutation of In 
solar declin 
solar H- A - 
equation of tm 
eccentricity 
r 

Tot time diff 
Refraction corr 


54 

6 : 

18 

26 : 


23 7 
237 
2 36 
23 
0 : 

158 
0 : 

8 : 

10 

0 - 0 : -1 . 
.0167180457765 
.00907827086 

0 : 0:0 
is 0 : 4 : 14 


53.025 Degrees 
37.387 Degrees 
34.682 Degrees 
23.519 Degrees 
0 :“6.94 7 Degrees 
: 54 : 51.928 Degrees 

0 :-ll.323 Degrees 
13 : 35.673 Deg ree s 


42 


4.382 Hours 
057 Hours 


Hours 

.545 Hours 


Sunrise occurs at 5 : 30 : 43.307 Hours 

8unset occurs at 18 : 29 : 14.577 Hours 

Sunlight available at the top of the atmosphere is 
35208038.2944 Joules per square meter 
If this is the last date, input 0 1 

Date (Motith,Day } Year) 12,1,1980 


mean anomaly 
eccentric anom 
true anomaly 
obliquity 
nutation of ob 
longitude 
nutation of In 
solar declin 
solar R. A• 
equation of tin 
eccentricity 
r 

Tot time diff 


327 : 36 : 15.675 Degrees 

327 : 5 i 1.817 Degrees 

326 : 33 : 34.599 Degrees 

23 : 26 : 23.934 Degrees 

0 : 0 :-6*4L5 Degrees 

249 : 10 : 6.219 Degrees 

0 ; 0 j-12.376 Degrees 

-21 : 49 : 34.492 Degrees 

16 : 29 : 54.062 Hours 

0 :—10 : 57.915 Hours 

0.01671 794 36184 
0,985965844479 

0 : 0 : 0 Hours 


Refraction corr is 


0 


4 


42.959 Hours 


Sunrise occurs at 6 : 54 : 34.914 Honrs 

Sunset occurs at 16 : 43 : 29.255 Hours 

Sunlight available at the top of the atmosphere is 
16043293.0622 Joules per sciuare meter 
If this is the last date, input 0 0 
IF you have no other locations, input 0 0 
A. 


Text continued from page 94 

you can keep track of the time. For example, if the sun 
were on the celestial equator, at noon it would be on the 
meridian. You could measure 90° along the celestial 
equator between the local meridian and the sun's location 
at 6 PM; it would be 180° from its starting position at 
midnight. At dawn, it would be 270° around, and at 
noon 360°—back to its starting position. The angle be¬ 
tween the local meridian and a certain celestial longitude 
is called the hour angle, H. 

At any given time, 0 O , the angle between the sun and 
the zenith of an observer at latitude 0, is related to the 
hour angle and declination of the sun, d, by the equation 


cos(0 o ) = sin((j>) sin(6) + cos(0) cos(6) cos(H) (1) 

When the sun sets, it is on the horizon 90° from the 
zenith, so cos(0 o ) is 0. Thus, the sun sets when 

cos(H) = — tan{0) tan (5) (2) 

Computing the Amount of Solar Energy 

The actual computation of the time of sunrise or sunset 
is more useful if, instead of solving equation (2), a 
method is used allowing you to estimate the amount of 
energy the sun radiates to the atmosphere during a day. 
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A BIG HAPPENING 
FOR YOUR APPLE 

LOBO’S 
New 
Hard 
Disk 
Meq 

ems 


Mass memory for your 
APPLE™ ... asjbig and .fast 
as a fcharglng ^Elephant ... 
that’s LOBO’s neyv family 
of disk memory systems. 


Now you can connect 
up to four 5V4-inch hard 
disk drives (6 megabytes 
each*), and/or four 8-inch 
hard disk drives (up to 20 
megabytes each*), and/or 
four 14-inch disk drives (up 
to 58 megabytes each*) to 
your APPLE, all at the same 
time. --You’ll never have to 
run out of memory again. 


Every LOBO Hard Disk 
Memory System comes 
complete with hard disk drives, 

* unformatted 

APPLE and APPLEDOS are trademarks of 
APPLE Computer Co. 


dri/es^ 


I 


LOBO DRIVES, INT’L 
354 South Fairview Ave. 
Goleta, CA 93117 
(805) 683-1576 


size-compatiblt 
floppy disk 

4f-inch model), controller, 

1 1 J 1 L / ' 

DMA interface, chassis/ 
power supply, cables, and 
DOS. And, they are 
compeletely compatible 
with most applications 
software on the market 
today. 

Furthermore, LOBO’s 
enhanced version of 
APPLEDOS™ permits you 
to build a data file as 
large as 16 megabytes. 

No, you don’t have to 
go on Safari to find mass 
memory. For the 
BIG story on 
Hard Disk Memory 
Systems, visit your 
nearest LOBO keeper, 
or contact our 
" Mafia Roger” 
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The power input to a small portion of the top of the at¬ 
mosphere is proportional to cos(0 o ). For the time between 
sunrise and noon {or noon and sunset), 0 o is a monotoni- 
cally decreasing (or increasing) function of time* Thus, in 
a time increment dt, 

d{ cos(0 o )) = — cos{0) cos(5) sin(Cf) C dt (3) 

where C=2ir/24 hr. In this same time increment, the 
amount of energy per unit area that reaches the top of the 
atmosphere is 

dP = £* cos{0 o ) dt (4) 

£ 0 is the solar constant, which is about 1370 watts per 
square meter. By converting to cos(0 o ) as the variable of 
integration, you can compute both the time of sunrise (or 
sunset) and the amount of energy per unit area arriving 
during the hours of daylight. 

The number of hours of sunlight is given by 

id - 24(1 - i » m 

and the amount of energy is given by 

AE - (1.184 • 10*)(y Y { y (/*« + fOLD 

+ ipm ~ sin(7rLD/24) ^ 

2tt 1 (6) 


ZENITH 



Figure 1: Positions on the celestial sphere for an observer at 
latitude <f>. For observation from the earth, the points of 
reference are the horizon and zenith. The horizon has attached 
to it the compass points N, 5, £, and W t The zenith is always 
directly overhead. The meridian is the great circle extending 
from N on the horizon through the zenith to S on the horizon. 
The celestial sphere rotates from E to W about the north celestial 
pole. When the sun is on the meridian , if is local solar noon r and 
the hour angle H is 0. As time passes , rotation of the celestial 
sphere carries the sun toward the western horizon, and the hour 
angle increases. At the same time, the solar-zenith angle also in¬ 
creases. When the sun is on the horizon (at sunrise and sunset), 
00 = 90 °.. 


where LD is the length of day in hours, AE is the amount 
of energy per unit area in joules per square meter (J/m 2 ), 
a is the mean distance from the earth to the sun in 
kilometers, and r is the actual distance from the earth to 
the sun in kilometers. (To convert this figure to Btu per 
square feet, multiply by 8.80598* I0" 5 * About half of this 
energy reaches the surface on a clear day*) 

In these expressions, has been used for cos(max of 0 O 
during the day), for cos{min of during the night), 
and fi* for max{0,^«). In terms of latitude and solar 
declination 

tu = cos(0 - 8) (7) 

while 

p* = -cos{0 + 8) (8) 

Observe that p. m can be less than zero during the arctic 
winter (5 less than zero and <f> close to 90°) and fi n can be 
greater than zero during the arctic summer (5 greater than 
zero and 0 close to 90°). These conditions prevent us 
from computing a negative square root in equation (5). 


NORTH 

CELESTIAL 

POLE 



Figure 2: The position of an object is described by its declina¬ 
tion and right ascension. Fora person located at the North Pole, 
the north celestial pole is directly overhead. A person located on 
the equator has the celestial equator directly overhead. The ver¬ 
nal equinox (March 21) is where the sun intersects the equator in 
its apparent orbit around the earth. 
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NO MATTER WHAT MRACLES 
YOUR COMPUTER MAY PERFORM, THE 739 
PUTS IT DOWN ON PAPER. 

To get full advantage of your computer's 
versatility you must have an equally versatile 
printer. One designed for your office. 

Suited to your budget. And built to 
deliver all the management information, 
correspondence-and graphics-that 
good management demands, 
introducing the Centronics Model 739. 

Backed by Centronics 12-year reputa-" 
tion for rugged dependability and superior ser¬ 
vice, the Model 739 brings big printer technology ’ 
into your office environment. Still, its desk-top size, 
super-quiet operation and handsome styling effec¬ 
tively mask the 12-hour-a-day workhorse within. 

You can feed the Model 739 three different ways, 
fan-fold forms, bond sheets, roll stock. But that’s just the 
beginning. 

It’s the end result that impresses you most. The high den¬ 
sity dot matrix characters produce printout of superior quality. Corre¬ 
spondence quality. True descenders, proportionally spaced and 
justified right and left. 

In short, one printer that will meet all your needs for under a 
thousand dollars. 

The Centronics Model 739. The strong, silent miracle-maker. 

You can see and try it at your nearest dealer. Or contact Centronics 
Data Computer Corp., Dept. B, One Wall Street, Hudson, N.H. 

03051. (603) 883-0111. 

CEflTROniCS PRIFITERS 

THE REALITY OF COMPUTER TECHNOLOGY 
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Where's the Sun? 

To use equations (5) and {6), you must know both your 
latitude, 0, and the solar declination, d. Very roughly, 

5 = 22.5 • sin(360f - 90) (9) 

where / is the number of days since January 1 divided by 
365,25, d is in degrees, and the argument of the sine func¬ 
tion is also in degrees. 

This might be satisfactory if you just wanted to know 
where the sun is. But if it is used to estimate the time of 
sunrise and sunset, you find large errors (about twenty 
minutes) in the local solar time of sunrise and sunset. 
There are basically two kinds of difficulty. The first is 
that the sun s apparent orbit around the earth doesn't fall 
on the celestial equator. Once this is recognized, you 
realize that time is kept by a fictitious mean sun moving 
steadily along the equator. As a result of the nonzero or¬ 
bital inclination, the right ascension of the actual sun 
rarely agrees with that of the mean sun. 

The second difficulty is that when the earth is closer to 
the sun in January, it moves faster in its orbit than it does 
in June, when it is farther away. The correction for these 
two effects is known as the equation of time . 

The proper way to find the sun's location on the 
celestial sphere is to find its position in apparent orbit 
around the earth, then find its right ascension and 
declination. This is not as difficult as it sounds. The basic 
orbit description requires only the actual distance from 
the earth to the sun, r, and the angle between the sun and 



Figure 3: True anomaly (V), eccentric anomaly (E), and mean 
anomaly (M), The position of an object in orbit is given by 
radius r and angle V . By using the properties of an ellipse and a 
circle with radius a, it can be shown that r=*a(l — e*cos(E)) t 
where e is the orbital eccentricity. The mean anomaly (Mj is the 
angle swept out in a circle of radius a*yjl—e 2 by a radius vec¬ 
tor so that the area swept out by that radius (crosshatched area 
marked as M) increases at the same rate as that of r for the ellip¬ 
tical orbit (crosshatched area marked as V). See the text for 
more details. 


its orbital position at its closest approach to earth. This 
angle, V, is known as the true anomaly . 

You can compute V (giving the true position of the sun) 
through calculations geometrically equivalent to the 
diagram in figure 3. The apparent orbit of the sun is given 
by the ellipse in this figure, with earth not at the center of 
the concentric circles but at one of the foci of the ellipse, 
(For purposes of illustration, the "flatness" of the ellipse 
has been exaggerated; in truth, the ellipse is almost a true 
circle, and the focus where the earth lies is much closer to 
the center of the concentric circles.) Taking the intersec¬ 
tion of the axes of the ellipse as a center, the dotted circle 
(with radius a*\fl — e 2 ) is the path of the imaginary 
mean sun, traveling at a constant speed along its orbit. 
The larger, solid circle has the same center but with 
radius a f which is the length of the semimajor axis of the 
ellipse, 

V can be found by calculating two other angles: the 
mean anomaly, M, and the eccentric anomaly, E, 
Although the calculations are involved, the result is this: 
the area traced out by the mean sun from perigee to its 
current location (the crosshatched area traced out by 
angle M) is equal to the area traced out by the real sun 
from perigee to its current location (the crosshatched area 
traced out by angle V). The eccentric anomaly, E, is 
calculated as an intermediate step from M to V. 

(Actually, the angle M must be adjusted. Its true value, 
in degrees, for / days into the year is 

M = 360 f + e' - n (10) 

where e is the mean longitude of the sun and 0 is the 
mean longitude at perigee .} 

An object with a position described by M can be 
geometrically related to another object moving at a con- 



Figure 4: Ee/aticm between the celestial equator and the ap¬ 
parent solar orbit . The sun's apparent orbit does not lie in the 
plane of the celestial equator. The angle between these two 
planes is the obliquity of the ecliptic (e). The sun is closest to the 
earth af perigee, itf/ricb occurs about January 20. □ is the angle 
along the solar orbit from vernal equinox to perigee (about 
280°), 


106 July 19E1 & BYTE Publications Inc 




















ine tool you need to chop 
your software backlog can 
b e yours now _ i 

^ TRAM Drastically Cuts Development Time 

and Can Increase Your Productivity by 2000% 





TRAM is an advanced TRansaction Access Method developed in PL/I to run on a variety of CPU's and operating systems With its screen 
manager, you are completely freed from the burdens of screen communication such as location, length, rendition and even text itself 
In addition, TRAM takes care of full data validation, default value generation and housekeeping of past values. 



Look at what TRAM 
can do for you: 

m will assist 
you in design: 


TRAM forms, kept with your 
specifications, describe in detail the 
layout, along with the information 
and processing required to get and 
validate data. This documentation is of 
tremendous help when modification 
is required. 

As an option, TRAM provides a 
multiple-level up-and-down 
generalized menu and chaining 
system allowing you to create tree- 
structured applications along 
with parameter passing. 

m will boost 
your productivity: 


TRAM takes care of line-column 
positions and all video attributes. 

TRAM has a unique "no show" 
feature which extends the versatility 
and scope of your software, 

TRAM has a powerful exception 
processing handler. TRAM controls 
protected areas and echoing. 

TRAM formats and redisplays accepted 
data. TRAM retains past values 
for each item. TRAM builds default 
values based on past events. 

TRAM checks input for consistency, 
magnitude, match in a predefined list 
and even provides an interface 
for a search against your own external 
files, or, as an option, against 
a built-in fast direct access code file. 


All those benefits lead to a deep 
reduction in the actual number of lines 
you have to code. 


m 


will give you 


environment freedom: 


All TRAM features can be used 
on any display video terminal with 
cursor addressing. TRAM will 
also work on a variety of CPU's 
and operating systems from 
micros to minis and even mainframes. 
Any displayable text is program 
independent and can be in any foreign 
language. Even more, the date 
format can be any arrangement of 
day, month and year, with or 
without month spelling. And the decimal 
point is what you want it to be. The 


menu option gives you drive 
independence: programs, parameters 
and data fifes are freely scattered on 
different disk drive, with mn-time 
choice. 

CHECK IT BEFORE 
YOU BUY 

Ask for the demo kit and you will 
see how a 2000 line program Is 
reduced to 100. Send the coupon below, 
along with $50 and here is what 
you get: 

* The screen generator and editor. 

You will immediately start 
creating and editing your own 
screens. 

■ The screen examiner. You will 
display and examine your 
new screens and see TRAM features 
at work. 


Purchase price includes a 6 month 
maintenance and update period. 

So act now to see how TRAM 
will solve your problem. 

Concentrate on your application, 

TRAM concentrates on the 
technical burden. 

TRAM is available now for Z80, 

8080 CP/M and MP/M systems with 48K 
minimum and requires the PL/l-80 
compiler (or the PL/i-80 run-time library 
if your application is not in PL/I). 

Coming soon are versions for 
8086/8008, Prime Computers, Data 
General, Digital Equipment 
(LSI 11, PDP 11 and VAX), IBM 
and others. Coming soon also are 
the multi-key multi-user fife 
management system, the report writer, 
the fife inquirer and the transaction 
processor. 


* The utility programs you need 

to adapt TRAM to your environment. 

* The demo program with source 
listing and documentation. 

* The full TRAM screen manager 
manual set, 

* A sample of TRAM screen forms. 

The demo kit is for Z80, 8080 CP/M 
based systems with a minimum of 
48K and comes on an 8" single side 
single density soft sectored diskette. 
TRAM'S screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 



REDDOX CORPORATION 


JlS CHAPEL CflEST TEfiflACE. PITTSBURGH PA I6S3H 
PHOME t*\2[ B53-6S 12 TE L E * 666 666 


fCP?M, MP/M and PLSPB0 Are registered trademarks of Digital Rasaarchl 


It isn’t just for small business anymore! 


Qty. 


Price ea. 


.STATE_ 


ZIP 


i 


□ TRAM'S screen manager (disk & doc) _ ... $295 

+ cede file option .... 75 

+- menu option (with doc) ........,. 100 

□ TRAM'S menu system alone...... -.. * 150 

□ TRAM demo kit.........50 

□ TRAM s screen manager - documentation only ...—...30 

□ TRAM'S menu system - documentation only. . ..— 20 

□ PL/I compiler & run-time library {disk & doc).....—.500 

□ PL/I run-time library (disk & doc)... 100 

PA residents add 6% tax __ 

shipping and handling ^ ? _ 

TOTAL _ 

I understand that sf 1 decide to buy TRAM'S screen manager in less than 30 days after (he demo. $50 
credit wilt be applied towards the total amount. I understand also that a signed software license 
agreement is required and that purchase price includes a 5 month maintenance and update period 

Send check or money order to Roddox Corporation, Oept 83 - 215 Chap#l Creel Terrace. Pittsburgh, PA 1523B 

NAME ______ 

ADDRESS _____ 

CITY___ 
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for 

TRS-80 Models I & III 


SuperSoft LISP allows the TRS-80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com¬ 
puter Science. 

The SuperSoft LISP is a complete and full im¬ 
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS-80 graphics. Below are some features: 

• Runs in 16k level II (with only 6K overhead) 

• Fully implements atom property list structure. 

• PROG is supported. 

• FUNARG device is implemented. 

• Efficient garbage collection. 

• Complete with LISP editor and trace. 

• Allows complete range of single precision 
numeric data. 

• Works with old as well as new ROMs. 

• Contains 97 functions. 

• Sample Programs. 


The LISP package is supplied on tape or 
discette and with a complete user manual. 

cassette version: $75.00 

(requires 16K level II) 

Disk version: $100.00 

(requires 16K disk) 

(manual only: $15.00) 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


SuperSoft 

First in SoftwareTechnology 

TRS-80 TRADEMARK TANDY C0RP _ 



stant rate around an elliptical orbit with the same semi- 
major axis. The angle between perigee and the position of 
this second object is known as the eccentric anomaly, E. 
It is related to M by the transcendental equation 

E — M — e sin(E) (11) 

where e is the orbital eccentricity (a dimensionless con¬ 
stant). For the earth, e is small, and Newton's method is 
sufficient for solving equation (11). You start by assum¬ 
ing that 


E = M (12) 

and then iterate a few times with the equation 

E = E + (M - (E - e sin(£)))/(l - e cos(E)) (13) 

Once E is available, V can be found using the relation¬ 
ship 


V — 2 arctan (yf{l + e)/(l — e) * tan(E/2)) (14) 

if you are interested in solar energy, the correction for 
the distance to the sun is available directly, since 

r — a( 1 — e cos(£)) (15) 

and a is the semimajor axis of the orbit. Equations (10) 
and (12) through (15) are general and can be used for or¬ 
bits other than the sun s apparent orbit around the earth. 
For a derivation, see sections 67 and 68 of Textbook on 
Spherical Astronomy by W M Smart (see reference 4). 
You might want to try these equations for simulating the 
orbital elements of comets and for spacecraft in space- 
war games. 

With the true anomaly available, you can find the solar 
declination from additional orbital geometry which 
relates 0 and the obliquity of the ecliptic, e (ie: the angle 
between the earth-sun orbital plane and the celestial 
equator). The relationship is 

sin(5) = sin(e) * sin(V + 0) (16) 

The Solar Ephemeris and the Julian Date 

Equations (12) and (5) are not entirely accurate. For 
precise computation, you should use 

M = -1.52417 - (1.5 • VJr 4 + 3 • 10" 6 T) P 

+ 0.9856002670 D (17) 

where T is the Universal Time since January 1, 1900 in 
Julian years of 365.25 days, D is the number of Julian 
days since that date, and the mean anomaly M is in 
degrees. The longitude of perihelion is 

tl = 281.22083 + (4.53 • 10“ 4 T 3 • 10" 6 T) T 2 

+ 4.70684 - 10-* * D (18) 
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12215 MURPHY AVENUE, 
SAN MARTIN. CALIFORNIA 95046 


THE FINEST IN FANTASY CAME SOFTWARE 


48K — w/disk 


48K — w/disk 


■ j i m 

32K — w/disk 


w/disk 


48 


— cross the threshold to new worlds. 






3HBEEa 


—Walk the dreaded corridors of the deadly House of Usher. Complete with 40 rooms 
hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far 
beyond that, with animated monsters and a visual display of each room. We believe this to be the first Indoor-outdoor 
game ever written for a microcomputer game which includes graphics* You may choose to wander through Usher's 
scenic garden paths or brave the perils of the graveyard and descend into the crypi* Beneath the house there are laby¬ 
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use ob¬ 
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock 
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $1.00 prize? £24.95 


(ATARI 16K) — For you Atari people out there,, here's a fantastic game pack of 4 games with revolutionary new 
graphics routine and UrystaJsonics. As Luke Sky walker you have taken control of an AO Terrain Armored Transport and with your lasers are fending off the 
Imperial attack forces* Written especially for Atari by Mike Potter. The game pack also includes Laser Nlm, Auto Race, and GunfighL Will run on Atari 400 
or 800 with disc and Joysticks. $29.95 


— Climb aboard the Starship Herman 

Warp through the 64 solar systems 
d rifter pods as you battle the Vegans in real time simulation. In 


in Hires graphics with Cryslalsonics sound. Fire 
. In Galatic Quest we have attempted to combine the 


lasers and rifter pods as you battle the Vegans i 
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is ihe Pleasure Planet? 
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in 
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95 

Esam — Attacking aliens in 3D, Thousands of approach simulations and 10 levels of difficulty. Three 
kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For 
fantasy enthusiasts from 8 to 80, $29.95 

' . v — You embark on the Maiden Voyage of the Starship Herman . This game takes up 

almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a 
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for 
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquatt and 
Degwat. Beware of the Vlshu and the LUardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen¬ 
turies, Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve ft. To 
answer a question we ha ve been asked many times — yes t Sands of Mars attempts to fully utilize the sound and graphics 
capabilities of the Apple and Atari to their max! $39.95 



FANTASY LAND 2041 


(Coming June 1) — Step with us through the Crystal door into the world of tomorrows fantasy. In the great Outback 
of Australia in the year of2041, wifi be built the greatest Adventureland of all lime. Through your computer, you can experience six separate worlds of fantasy. These 
programs will take up more than 500,000 bytes of memory and fill 6 disks. Many of the options may beplayed by up to six players and in many cases against the com¬ 
puter itself* $59.95 


- This is a three scenario war game In Hires graphics with sound. It is not merely the con- 
o computer, nor are your pieces represented by lifeless text charcters. h may be played by two 
persons and takes about 8 hours to complete. The rules are simple enough that you won't have to spend several days 
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field. 
All scoring, animation, and positions are handled by the computer — no separate tablets to fool with. Moves are input by 
both players in series of 3 and when the space bar is pressed the battle becomes animated. A must see to believe .... 

$29.95 

/ similar to World War 111. We have attempted to 
, his line of sight, and the number of bullets be 
has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this 
in BYTE MAGAZINE in July. $49.95 


uuiii piuyeta in aci ui j any wncii uic uai is me yemit: utwn 

rrrr (Com ng July 1) — A war game with graphics very slmik 

make this as detailed as possible, down to what each individual is wearing, his 


And for you PET Users let Us introduce you to . . . jj A brand new language for the PET computer; Video Interactive Game Interpretive 

Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwrighi. With 
this package are 9 full length graphic games. Space War, Maze, and many more. VIGIL is now in the PET world and because of its possible application even 
by the beginner, ifs a fun language* Available only on disk/32K PET $99.95 


Order line open 24 hrs / day (408) 683-0696 


VtSA‘ | We accept VISA & Mastereharge 














where 0 is in degrees. 

You can also write the obliquity of the ecliptic, which 
is the angle between the celestial equator and the earth's 
orbital plane, as 

e = 23.452294 - (1.30125 - 10' 2 • T + 

(1.64 • lO' 6 - 5.03 - KT 7 * T) 

. T 1 ) (19) 

while the orbital eccentricity is 


Anomalistic year: The period of time (365.2596413 
days) for the sun to increase the mean anomaly (M) by 
360°. 

Celestial sphere: An imaginary sphere around an 
observer positioned on the earth on which can be 
placed astronomical objects such as the sun , the moon , 
the planets , and the stars . 

Declination (6): The angular distance (north or south) 
from the celestial equator of an object located on the 
celestial sphere , 

Ecliptic: The apparent annual path of the sun across 
the celestial sphere * 

Hour angle (H): The angle between the local meridian 
and the right ascension (RA) of a celestial object. 
Local meridian: A great circle running through the 
celestial poles and the local zenith , 

Mean anomaly (M): The angle between perigee and a 
fictitious sun moving in a perfectly circular orbit at a 
constant speed, 

Mean sun: A fictitious object used for calculating time 
because the real sun s apparent orbit around the earth 
does not fall on the celestial equator and the sun does 
not move at a constant speed in its apparent orbit. 
North celestial pole: The point near the North Star 
(Polaris) around which all the other stars appear to 
rotate . 

Obliquity of the ecliptic: The angle between the earth- 
sun orbital plane and the celestial equator. 

Orbital eccentricity: An orbit of a celestial body 
deviating markedly from a circle . 

Perigee: The point in the orbit of an object when it is 
closest to the earth. 

Perihelion: The point at which the earth is closest to 
the sun . 

Precession of the equinoxes: An effect caused by tidal 
friction which acts as a torque on the earths rotation 
and causes the axis to precess like a top or gyroscope. 
Right ascension: The east-west position of an object 
on the celestial sphere relative to a given reference 
point called the vernal equinox , 

True anomaly (V): The angle between the sun and its 
orbital position at its closest approach to earth. 
Zenith: The point directly overhead on the celestial 
sphere . 


e = 0.01675104 - (4,18 • 1£T S + 1.26 * 

itr 7 * r) r 


(20) 


It takes the sun 365.2596413 days to increase M by 
360 a period known as the anomalistic year , This is the 
time required for the sun to return to the same point in its 
orbit—perigee. However, as equation (18) shows, the 
zero-point for measuring the position of perigee moved 
61.892 seconds of arc during the year. As a result, the 
time required for the sun to return to the same longitude 
is nearly 365.2422 days. You could repeat the position of 
the sun without correcting for this nonrational period on¬ 
ly if the number were exactly 365 days. 

The first-order correction is to add 0.25 days per year, 
one day every four years. This correction was instituted 
by Julius Caesar, resulting in the Julian calendar. 
However, 365.25 days is 0.0078 days per year too long. 
To improve the fit. Pope Gregory XIII decreed that Oc¬ 
tober 5, 1582 was to be called the 15th and that, 
thereafter, three century leap years would be ignored 
every 400 years {ie: all leap years ending in 00 not divisi¬ 
ble by 400). England did not adopt the change until 1752, 
when riots broke out because the rioters believed their 
lives were being shortened by twelve days. 

Astronomers wish to be spared such complications, 
and they have agreed to keep track of the days con¬ 
tinuously, beginning with January 1, 4713 BC. January 1, 
4712 BC is day 366, January 1, 4711 BC is day 731, and so 
on. To compute the Julian date is not difficult. You start 
by taking 365 days times the number of years since 4713 
BC. To this, add the number of leap years. In the years 
since 1581, the proper number of excess leap years must 
also be subtracted. 


Some Physical Complications 

In computing the time of sunrise or sunset, there are 
two major corrections to the procedure described so far: 
the equation of time and refraction. With the advent of 
accurate docks, timekeepers have invented a fictitious 
mean sun , located on the celestial equator, which ad¬ 
vances at the same rate as the mean solar longitude. The 
solar position in its apparent orbit must be put into right 
ascension to find how far ahead or behind the true sun is 
with respect to the fictitious mean sun. The difference in 
right ascension is known as the equation of time. To com¬ 
pute it, simply compute the solar right ascension, using 
the relation 


tan(SRA) = 


1 - tan 2 (e/2) 
1 + tan 2 (e/2) 


tan(SL) 


( 21 ) 


where SRA is the solar right ascension and SL is the solar 
longitude, both expressed in degrees. The equation of 
time is the difference between the solar right ascension 
and the right ascension of the fictitious mean sun. 

The other significant factor is refraction. Although it 
has been assumed that the sun could be treated as a point 
mass for the orbital calculation, it subtends about one- 


110 July mi © BYTE Publications Inc 


Circle 418 on inquiry card. 












Take Your Cue From Vista 


When it comes to Apples, toke your cue 
from Vista's A0OO Eight-Inch Floppy Disk 
Controller. The A800 offers a cost-efficient 
approach to software compatible disk 
memory expansion for your Apple II computer. 
The A800 Controller enables Apple II users to 
access up to five megabytes of online storage 
through conventional disk operating (DOS) 
commands. 

The Control ond DMA Logic provtdes high speed 
(1 microsecond per byte) transfer of data Irom 
the disk drive directly to the Apple ll memory 
without processor intervention. Plus, the Phase- 
Locked Loop Data Separator provides the 
ultimate in data reliability 

AND THERE’S MORE. 

The controller is compatible with the most 
popular disk operating 

systems for the ... -- 


Apple II computer. It also interfaces to all 
Shugart ANSI Standard Eight-Inch Floppy Disk 
Drives. The A800 provides complete IBM tor- 

t mot compatibility in both single and double¬ 
density modes 

! THE HOT SHOT AT A COOL PRICE. 

v The A800 is reasonably priced at $595 A 
price you can't beat when you compare its 
• quality and performance 

CALL YOUR SHOTS. 

Vista offers you a complete line of peripheral 
equipment to maximize the capabilities of 
your Apple system including High capacity Mini¬ 
floppy Disk Drives, the Vis to Music Machine 9 
ond the Vista Model 150 Type Ahead Buffer, in 
oddition. Vista offers a line of advanced 
components fully compatible with the 
TRS-80* and $-TOO based 
\ computers 




Computer 
W 19Ml Company 
1317 E Edinger Avenue 
Santa Ana. CA 92705 
(714)953-0523 

Call Toll Free 600-854-8017 


Apple li is a registered trademork of Apple Computers inc 
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IFOR ONLY$129.95 Learn Computing 
'From The Ground Up 

I 


Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Tfcxi Edi¬ 
tor /Assembler, Ward Processor, 
Floppy Disks and more. 

EXPLORER/85 

Here's, Ihe low oast way to ]*tn the ruoriunentals cF«ro- 
pudna, Ihe all- Importsnr bssku ymi'll need more and 
more u you advance Ln computer skills, Far |ust S 12 B.B 5 
you pit Hie advanced-design £xnlcror /86 motherboard, 
with ill Ihe features you hwsd lows how Id write and 
ua* prognaina. And It can a™* Into a system that k< a 
match tot my prtpjnal ram pul sr on iha msifcrt. Look al 
these failures: 6065 Central Pttjcerxipn Unit, the 
microprocessor "heari” of the F.xpl:nr*n'fl 5 , [join ihe 
nmLiana who wiL buy Sild wre Ik* to 8 Q/ 0 O» ihfa- 



_ 4 . Om in- LaveJ £ here; nc 

cools Mrcrrwof BASIC or 

1. jPruj? Jn Net route's He* EyJInrMssranhJnr |n ROM 

XeypcnJ/Cfapluy 5. Add (an? Situ hornds 

2. Add iarmJ B to convert Be 6 . Add yuu omt custom rte- 

SJOff miiE IprotoXypinn orooj 

Jt Add 4k HAW 7 . Conned tornund 


i CRT mutotoF or « TV set [if you hive a 
□ He* Keypad/Display kti KB 9 


l RF modular oil. 
plus £2 Pfll ' 


mi Owns who wiL boy and ere Ik* KWtfKWS Ihl* yrtt □ ASCII KnvboardlGomEiuior -terminal kit featurinK a 
alonoT) Fmr ^hllpte on* *fat input Jnitpul ports from foil MS ctatodtt 3 . uftl £w. fall niraor control. nXn 

which your— — — "- "'-“ 

conlrol ext( 


interface that lets ym slot* and reload prograr „ 
icaiciod to Wflte . daJuxs 2,<M0 byte operoiJnfl; 
^ystfcm/monttor mk« Li asay to laarci computing an 
rewraJ kmpcirtanl ways * It snows simpler, faster writ¬ 
ing and entering of programs * It perroiL* access by you 
Bo all ports of the system so you Can died on the status of 
any poinl in iho program • tl allows tracing each pro¬ 
gram stop by step. wUE provlalnn for displaying aL Ihe 
KWftente (4 Ihe CPU ■— = "— "-‘ " — J “ 




□ Level B kit.. %4» « plus *2 Pil ’ 

□ 9100 bus amMctore (two required | 


LEVEL C — Add still more 
computing power, thl 

tng block" mounts di_. 

thr mothprboord and ttxpand* 
the SHOO I mi l&alxtkii. 

□ Level C kit. MfllOSplkiilZ 

O Si go but cennedors (five 
required] ... 14.15 each 


$100 TAWS' 

-]aws" «mBa-pliis *2 


ff. 


hnura of progt 


plktflteri. and at 


sstniheUie 


video output, convertible to 
baiidot output, selectable baud 
rate RS Z 32 -C or m hilIA ).12 
nr 64 dwractftf by 11 lino for 

mots. . nwLSH plus S3 Par 


□ 5 sb*< Cabinet For ABCTE KaybonrdjTbmrinal . ft m 
plus * 2.50 Pal.* 

□ RF Modulator kit (allows you Id use your TV art as a 



You got nil this in the Maning l*vd (L*vd A] of ihe 
Explattot/RS lot only lia.W. Incredible! To tue, lu*l 
plus In your BVDC power supply and terminal nr 
Iteyboard/displBy — if you don't have thorn, ho our 
special offers below 
□ Lmtol A ocmptitof l 


plus $3 Pa I 

□ Level A kit (Kmc KeypadiTHisplay Wnitm) > 121,11 
plus >3 Pd I. * 

LEVEL B— This "buddiiK block” converts the mother¬ 
board into ■ fwo-slot S 100 bus (industry standard} com- 
paiter, Now you can plug in any of the fiundredi of Slt» 


P 12” Video Monitor (lDMHs hsmfwidth] 
plus 16 PfcL" 

□ Ehtuxs bled Cabinet for the _ 
Ex^lonjrfSi «&» plus S 3 ■ 

□ Fan lor csblnet .. Ilt» 
plus Si .50 PAE/ 





ORDER A SPECIAL-PRICE 
EXPLORER/95 PAK —THERE'S 
ONE FOR EVERY NEED. 


LEVEL □ — When ytm reach lire julnl in toumtng th*t f« 
quiros more inemoty. we offer two choices: either add 4 k 
of « memory diroctfy on the mol herboand. or add isk lo 
S 4 k ai memory by mms ofi stngto SlOOcsrd, our famous 
’]AWBL 


□ Beginner Pirk fSwwt S 2 &.D 0 ) — You get Level A [Thr- 
mirtal VLrttiOii) wllh Iwtnnilor Source Listir^ {S 2 S valuel 
AP- 1 , 5 -amp. power supply, Entcl 606 S Hscra Manual 
(Reg SltH .351 SPECIAL JI 65 .B ptus M P«L' 

□ Experimcnlcr Pak iSeve SS 3 . 40 ) — Yhw ]«rt Level A 
(He* Keypad/DlspUy Version] with He* Keypad/ 
[Imptoy. Intel ROBS User Manual Level A Hex Monitor 
Source Listing, and AP -1 J 5 -amp power supply Ittrg 
ETa.ffi) SPEC I AL 131 S.B 6 plya » P*L * 

U SfAdalMlowA eAS 3 tfltok(Save*mod)- You gel 
Uveta A (Terminal Version], 0 D | 4 k RAM). E. fib 
Miomaoft in RDM- Intel 0065 User Monunl. Lnvd AMtmi 
lof Source LmUtw. and AP- 1 . &-aiftp |«wer supply 
I Reg. MM .701 SPECIAL * 3 a.« plus *7 PM " 


ilua H Pftl': o 94b RlOO 


LEVEL E — An ingwuant "huildir.g block;” il activates 
the Ilk ROM/EPftOM apaceon the motherboard Now jusl 
plug bi one ak Mlcttrtoft BASIC or your own custom 

□"^TEkit. .19,» pitta 5CW Pit' 

hltoroult tiASlC — It's (he language that allows you to 

talk English lu your computer 1 ll it available Ihree wavs. 

□ 0 k cassette veralun of Microsoft BASIC. (requires Level 
B end \2k nf RAM minimum: we suets! a Itik Si -00 
"JAWS'' — sec above)... fHJH postpaid 

□ Ok ROM vetetoti of Microsoft BASIC < requires Level & 
fc Lcvd E and 4 k RAM; Juot plug into your LctmI E sccknla. 
Wfi nusgcst nilher the 4 k Lirvet D RAM expanston m a t 8 k 

sun -TAwa■ 'i . mepbaw 

□ Disk version uf Microaofi BASIC: [nquifw bevel 
52 k of RAM, fluffy disk controller, ft" floppy disk drive) 

IQ} poalpaid. 

TEXT EOTTOILASSEMBLER — The editnr,'assemhtor 
to t anftwarc lool (a programl designed to sinupl ify ihe task 
of wfilbyt pregra-mi As ynur programs ' ' 

and more complex, the rarembta can ! 


□ ADD A ROM-VERSION TEXT EDI- 
TOR/ASSEMSLEJi (Requires LitveIs fi 
and □ or H100 Memory) . , >90.95 plus 
S 2 Pftl T 


l This software incLudcs an 


edltcir program that enters the programs you write. Makes 
iJumgei, and «vr» hr programs im c^isrtlFa. The aweto- 
hler performs lh* qfarical frisk of Iranslining symbolic 
codr into the oompoler-resdabto obfect code The editnrf 
BSHmblnr progrsm is available either in crawttr or ■ 
ROM wmkrn 

□ Edllur/Assemblor (Casselto version; requires Level 
'ff and 6 k (ndn > or RAM — we -busks; iak “|AWST' — 
kso above) > 90.09 plus *2 P*] ' 

O Edilor/AsHinbtor (ROM version, iupp|red on an S 100 
card- requires Owl B and 4 k RAM (mto .1 — wr vijjctcpl 
either Level Dor 16 k ”]AWE”) . Ittto plus K 2 Pi, 1 1 
0 ir FLOPPY DISK — A remarkable "htdlding block.” 
Arid our 9 '" HeRsy disk when you need faster operation. 

Icinwr:, pcrhain a buaincBB rtp- 
ilerally IhtHUitndncf fTOstrante 
r today. You simply [dug 
Ihem into yoqr Exptorer/BS disk system — it accepts ail 
EDM-formatted CF/M pn^mms 

□ 6 " Floppy Disk Driie 9490.99 plus (12 PlH * 

D k'loopy Coni raltor Card , > 140.05 plus 12 Pa I.' 

□ LMsk Drive Cahttod ft Power Supply KSL 9 H plus 

to Pal * 

Q thrive Cablet- (set up for two drtvesi 125.06 [dm 

si so pat * 

□ CP/M 2.2 Disk Operating System. Includes Text 
Edilur/AssemhtM-, dynamic drlm^rr. and oth*r foaturca 
that give ynur ExpJorer /65 ik:<:H=ti to thuuwfirb of nxiatliqi 
CPi'M- based program* ., S 150 m postpaid- 

NEED A POWER SUPPLY? Omulet our AP-1 Et can 
supply all the power you need for a fully expunded Lx 
plnivr/flS (noto disk drives have theii own power supply], 
Plus lire AP -1 Ms ntwUy to to (he aJtracdvr ExploreT steel 
rabrnet (see below]; 

□ AP -1 Power Supply kit (flV O 5 ai 
caMnvt . I 3 B.W plus to PftL' 

NEED A TERMINAL! We 
offer you choicer Ihe loaaf tx- 
penalue one f> Out Hex 
Keyped/Dispkay Idl lhal tfts 
plays ihe information on a 
calculator-type screen. The 
other choice is cur ASCII 
Keybf mid/Computer IcrmmaL 
kd. hul m be used with rtther 


Jt System — [odu 4 t=s Ejewd K B floppy dash 
te CDC 6 '" disk-drive. two,drive umle. two 
S 106 connectors, just add ynur own power supplies, 
calilraHi and hardware . . D (Rrg SltHSOOL SPECIAL 
>0W 95 v Ua JIT PA I * □ 33Ek ftutet SjVlCm, (164>.to 

plus >13 P*L‘ □ 48 k Starter System. ilDH to plus >13 
Rftl. * □ 04 k Starter System Si 343.95 plus S 13 PaE.' 

□ Add to any of above Explorer atm -1 oablnrt. AP -1 five 
HJiy power xupply. Level C with iwu SlOft connoctDiT. 
disk drive cuhmei and power supply, two tuM P wterwe- 
Inrs for mnnecling your primer and terminal [Reg 
* 225.091 SPECIAL tI«, 9 S plus >13 PAL* 

□ Complete iHk 9 ys>rm. Wired ft Tested (ISSO.OP 
pfcua KR Pft I.' 

O Special 1 Complete Business Soflwnr* Pak [Vt 
> 629 . 00 ]— Includes CP/M 2.2 Microsofl BASEL,. General 
Lodn^, Accounts Receivable. Accounts Payable. Payroll 
l^tektoF Efiaqt ( 13 »l SPECIAL »sr“ 


‘Pftl xtondb for "jVarqgc & " For Craimfein or¬ 

ders, duuhJie Jjltx dUlinufi I 


Conllnenlal Credit Cud Buyers Ouiaidr Connxclicul 

TO ORDER 
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ETRONICS Research & Development Ltd. 

333 Litchfield Road, New Milford, CT 06776 


half degree in the sky. As the sun rises and sets, the rays 
from different portions of the disk are bent different 
amounts by refraction in the earth's atmosphere. 

As a result, the center of the solar disk must be 51 
seconds of arc beiow the horizon before the upper limb of 
the sun disappears. The first-order correction to the hour 
angle in equation (2) is provided by expanding the equa¬ 
tion for a correction in H that depends upon having 
0 O = 90°+51 arc seconds. The number of minutes by 
which the sun s upper limb rises earlier or sets later is 
roughly given by 

AH = (51/15) sec(^) sec{6) cosec(H) (22) 

Changes in Orbital Elements 

As we go forward or backward in time, the other 
planets and the moon act on the earth and its orbit to 
change the orbital elements. One sign of these changes is 
the precession of the equinoxes , which is the major cause 
of the 61 arc-second advance per year of the longitude of 
perihelion that has been noted. 

Most of this effect is caused by the tidal friction, which 
acts as a torque on the earth s rotation and causes the 
earth's axis to precess like a top or gyroscope. In addi¬ 
tion, because neither the moon nor the other planets lie 
exactly in the orbital plane and because their force is not 
uniform, the orbital elements reflect a change in the in¬ 
clination of the earth s orbit. These changes appear in the 
equation for the ephemeris as terms in T and are known 
as secular terms , 

Besides the secular terms, the earth wobbles in its mo¬ 
tion in response to forces exerted by the moon on the 
mass distribution of the earth. The motion is not too 
large, but it is much faster than the motion accounted for 
by the secular terms. The largest element of the nutation 
(wobbling) is included in the program listing. The re¬ 
maining terms are found in the American Ephemeris and 
Nautical Almanac (see reference 2) or in Smart's 
Spherical Astronomy (see reference 4). 

Time Zone Correction 

There is one more substantial correction to make. Most 
of us use standard time. The same time is kept for all 
points in a standard time zone. Standard time divides the 
world into twenty-four zones of longitude, each about 
15° wide. The boundaries are not exactly longitude lines. 
They are arranged to miss centers of population. 

In order to refer to the correct Julian date, you must 
have the time difference between the longitude of interest 
and both the Greenwich meridian and the standard time 
zone. The time difference between the standard meridian 
and the longitude of interest (JLG) is 

( (24 * LG)/360 if LG is west of the 

or Greenwich meridian 

24 “ (24 * LG)/ 360 if LG is east of the 

Greenwich 
meridian (23) 
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80 COLUMN 
BLACK & WHITE 
15 MHz 


HOOK 3 
WINNERS 


* 

DOLPHIN 


$ 139.00 

WINNER #1 ^ 


$ 159.00 

WINNER #2 ^ 


$ 179.00 

WINNER #3* 


P31 

GREEN 
PHOSPHOR 
15 MHz 


WATCH 
THIS SPACE 
FOR 


* 

mm* 

■iMTIM 

1 

f NEW 

« i 

miff 

P31 graphics UNIT 


RESOLUTION 

1000*- LINES 

- --- 

i' _ 



COLOR 8 
WINNER 


DEMAND THESE 
UNITS FROM YOUR 

DEALER! 




Data-Ed 

18 Bridge Street 
Salem, NH 03079 
603-893-2047 (collect) 


Name. 


. TM-12GX Monitors at Si 79.00 plus 2.75 shipping 
. TM-12G Monitors at $159,00 plus 2.75 Shipping 
. TM-12 Monitors at $139 00 plus 2.75 shipping 


VISA* 


o Please send OEM information 
about your low cost custom fit smart 
printers. 

n Check or Money Order enclosed 
□ C O D. Orders Accepted 
n Bill my-n VISA-n Mastercharge 

Card No___. 


Address. 


City, State, Zip 


Exp Date 
S/gnafure 


. Bank No,. 
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where TD is the time difference measured in hours. Then, 
you can refer back to the standard time zone, using the 
longitude of the standard time zone: 


TTD = TD - LSZ • (24) 

360 


where TTD is the total time difference (in hours), LSZ is 
the longitude of the center of the standard time zone, and 
the ratio 24/360 relates 24 hours per day to the 360° in a 
circle. 

To calculate daylight savings time in any zone, sub¬ 
tract 1 from the zone number. For example, Eastern Stan¬ 
dard Time for the United States is centered at 75° O' 0" W 
longitude and is time zone 6. For daylight savings time, 
use zone 5 in the program input. 


The Sunrise-Sunset Algorithm 

The program shown in listing 1 was written in CBASIC 
Version 2. The features of this language that will strike 
users of standard BASICs are the long variable names 
and lack of line numbers. Variable names, which may be 
up to 31 characters, may be concatenated from shorter 
phrases by interspersing periods; this allows you to write 
programs that are considerably more readable than ver¬ 


DISCOUNT PRICES 


APPLE II COMPUTERS 

16K APPLE II 
32 K APPLE M 
49K APPLE 11 
DISK W CONTROLLER 
DISK ONLY 
APPLESOFT CARD 
INTEGER CARD 
PASCAL SYSTEM 
SILENTYPE PRINTER 

RAM MEMORY 

FOR TR5-8Q, APPLE 
16K SET 411 6 s 


NORTH STAR COMPUTERS 

HRZ-1D-32K-ASM 2125.00 
HR2-2D-32K ASM 2475.00 
HRZ-1Q-32K-ASM 2375.00 
HRZ-2Q-32K ASM 2990.00 

VERBATIM DISKETTES 

BOX OF 10 5’A" 29.50 

BOX OF 10 8" 39 50 


FREDERICK COMPUTER PRODUCTS 

MUNICIPAL AIRPORT 
FREDERICK, MD. 21701 
(301) 694-8884 



1089.00 
1 134.00 
1179.00 
545.00 
475.00 
159.00 
7 59.00 
42 5.00 
525.00 


45.00 



sions of BASIC allowing only 2-character variable 
names. 

The line numbers at the left of listing 1 were added dur¬ 
ing compilation. The only line numbers in the source 
code were those connected with error handling on the in¬ 
put. Line numbers are optional when using the 
IF...THEN...ELSE and similar control structures that 
enter so prominently into structured coding. 

The second set of features that makes programming in 
CBASIC2 relatively easy is the structured-control 
features, such as the IF.. .THEN...ELSE and 
WHILE...WEND statements, (The WHILE statement ex¬ 
ecutes the loop as long as the stated condition is not 
zero.) The implementation of these structures is such that 
no line numbers are required. Within a set of operations, 
several replacement statements can be strung together by 
the use of a colon {:) to denote continuation of the activi¬ 
ty. Backslashes ( \ ) allow comments at the end of state¬ 
ment lines, making it easy to write self-documenting 
code. 

Beyond these features, CBASIC2 contains the ability to 
define functions that take arguments. Functions must be 
defined before they are used, as in Pascal, although there 
is no requirement for all function definitions to occur 
before the body of the program, CBAS1C2 is a well- 
designed product that fits well with CP/M. 

Final Comments 

A sample calculation with some intermediate results is 
shown in listing 2. This program was checked against the 
Nautical Almanac and Ephemeris for 1977 . Solar posi¬ 
tions appear to be correct within about 10 seconds of arc, 
the error to be expected by neglecting the short-period 
terms in the nutation. The sunrise and sunset times 
agreed with those for 50° N latitude within two minutes 
at all times of year. The major inaccuracy is in the ap¬ 
proximation used for the refraction effect. 

There are some simple extensions to this work. With a 
bit more work, the times of moonrise and moonset could 
be derived. Beyond this, it should be relatively easy to ex¬ 
tend the orbital calculation to other planets, so that a 
complete computation of the material in the Ephemeris 
would be available. Finally, the amount of sunlight get¬ 
ting through the atmosphere could be calculated. This 
last task, however, would require considerable extra 
work. M 
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FOR YOUR 8-BIT SYSTEM TODAY 
FOR YOUR 16-BIT SYSTEM TOMORROW 


8/16 RAM 



Quantity 1-9 


$280 


16K Byte — Fully Static 


• Can act as either an 8-bit or 16-bit wide memory. 
Dynamic data bus switching per IEEE Standard. 

• Fully static design eliminates system timing 
problems. Promotes reliable operation with a 
wider range of CPU cards and DMA devices. 

• Easy to Integrate into your system. Addressable 
on 4K boundaries. PHANTOM, extended ad¬ 
dressing, 16-bit operation may be switched off if 
desired. 


OTHER HIGH-QUALITY 8-BIT RAMS _ 

16K PLUS RAM — this fully static RAM has become the standard of 
the industry. It features 200 nsec, chips and Cromemco style bank 
select using port 40H. Addressable to any continuous 16K on 4K 
boundaries. Any 4K block may be disabled. High reliability, low 
noise design Prices: 1-9, $280: 10-19, $260. 


• Able to use the full 24-bit address bus of the IEEE 
S-100 Standard for a 16-megabyte address 
range. A single switch allows 16-bit addressing 
for your 8-bit CPU. 

• Fast 200 nanosecond memory chips help you 
keep up with the ever-rising clock speeds of 
newer CPUs. 

• The 8/16 RAM is designed to run at full speed 
with our 16-bit 8Mhz. 8086 CPU card. And, it has 
plenty of speed to spare. 


16K STAN DARD RAM — this fulfy static RAM is frequently used by 
OEMs in systems which do not require bank select. High reliability, 
low noise design. Uses 200 nsec, chips. Addressable to any 
continuous 16K on 4K boundaries. Any 4K block may be disabled. 
Prices: 1-9, $265; 10-19, $245. 


TO ORDER: May be ordered through your local computer store or 
factory direct. Personal checks, CODs, VISA and MC accepted 
from within USA, 10-day return privilege on factory orders. 
Shipping paid by SCP on prepaid USA and Canadian orders. Add 
$15 per board extra for shipping overseas. All boards fully 
assembled, guaranteed one year. 


he 


Seattle Computer Products, Inc. 

1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 
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Epson Printers/ 

_' Z°“*uA rE 

PRINTERS, 

MONITORS, / 

DISKS ^ ^ 

y\jk 

Amdek Color Monitor jy. . M\1 .. 369 

Amdek Green Screen .. .... si .._.,,. _ 159 

Amdek/Leedex B/W 12" Monitor.. 129 

Centronics 737 ........ 737 

Daisey Wheel Printer .....1750 

Epson MX70....... CALL 

Epson MX8Q FT ......... CALL 

Epson MX80 ..... CALL 

NEC Spin writer #5510 ......2590 

Paper Tiger 445G ..... 725 

Paper Tiger 460G...... 1175 

Paper Tiger 560 . 1495 

Silentype w/interface .... .. ... - 529 

Sanyo 9" B/W Monitor____...- 169 

Sanyo 12" B/W Monitor ..... 255 

Sanyo Green Screen . 309 

NEC Green Screen...... 239 

Televideo 912G ...... ... .. ... 669 

Televideo 920C ______ 749 

Dysan Disks (pkg. 10) ............._.......... 50 

Memorex Disks (pkg 10). 40 

Opus Disks (pkg. 10) .... ..... _ 30 

Verbatim "Gold” (pkg. 10)___ .... 35 


ATARI 800 

PERSONAL COMPUTER SYSTEM 


ATARI* 

MAKES 

^9 f 0^7 IT, WE 

SELL IT 

Assembler/Editor........ 45 

Atari 800 ......... 789 

Atari 400 8K ....419 

Atari 820 Printer......429 

Atari 810 Disk Drive ...... 499 

Atari 410 Program Recorder. 69 

Atari 825 Printer...... .. .. .695 

Atari 850 Interface....... 169 

Atari Joystick ..... 18 

Atari Paddies ....... 18 

Le Stick .......... 35 

16k RAM Microtek ..... 99 

Microtek 32K RAM..... 189 

Vistcalc ....... — 180 

Basketball .. 30 

Video Easel ...... 30 

Super Breakout....-. 30 

Music Composer ........ 45 

Computer Chess. 30 

Star Raiders ...... ....... 45 

3-D Tic-Tac-Toe....... 30 

Invitation to Programing .. 17 



CENTRONICS 737 

cable extra S737 


LEEDEX VIDEO 100 
12" Black & White $139 


SPECIALS 


AVAILABLE FOR IMMEDIATE SHIPMENT 


/ UKt/' Pimispeed 

tvV aV^L 25 cps 

1 PQ P 0r W,drh — ^ 

\ sS >^^381mnn 05") max. I 

< jr * Backed by C Itoh's 1 yi\ 

limited warranty 
interface — standard parallel or 
yr R5232-C compatible 

y* Ready-to-use, requiring no changes 
in hardware or software 
• Compatible with sheer feeders b 
uses industry standard ribbon 
cartridges 


• Excellent letter-quality 
printing on 3 sharp copies 



TO ORDER Phone orders invited using Visa Mastercard 01 
bank wire transfers Visa and MC service charge ol Mad 
orders may send charge card number (include expiration date) 
cashiers check money order, or persona! check (mlow 10 
business days tor personal or company checks to clean. Calif 
residenls add 6% sales lax Please include phone number No 
COD or PO accepted APO and FRO include 5% tor postage 


FOREIGN ORDERS include handling - shipped air 
FREIGHT COLLECT only Credit cards not accepted on foreign 
orders All equipment is m facicry cartons with manufacturers 
warranty Opened products nol returnable Restocking fee lor 
returned merchandise Equipment subject lo price change and 
availability Relail store prices differ from mail order prices 
WE SHIP THE SAME DAY ON MOST ORDERS' 

Please add 3% shipping, handling, and insurance. 



(714) 579-0330 • MAIL TO ! 1251 BROADWAY, EL CAJON, CA. 92021 



















































































DISK with CONTROLLER 
NEW DOS 3.3 $529 
without... $445 
Nearly Everything 
for Apple 


jcippkz ][ 
i6K computer 


APPLE COMPUTER 
INTERFACE CARDS 


ALS Smartterm , „......324 

Apple Clock/Calendar Card 

by Mtn. Comp.225 

Applesoft II Firmware Cd..149 

CCS Asynchronous 7710A _ 145 

CCS Parallel Print Cd. 772QA.155 

Centronics Interface Cd .179 

Comm Cd & DB25 Cable.......... 179 

CPS Multifunction by Mtn. Comp, .. 259 
Expansion Chassis by Mtn. Comp .. 649 

Hi Speed Serial Int. Cd.155 

Integer Basic Firmware Cd.. 149 

ROMPLUS (keyboard filter extra) ... 135 

Serial Interface Card___ 139 

SSM AIO Senal/Rarallel I/O 
Assembled & Tested...189 

ACCESSORIES 

A/D D/A Board by Mtn. Comp. ..... 319 

Andromeda 16k Ramcard . 179 

Arith Processor 7811 A or B ...... 339 

COPYROM by Mtn. Comp . 51 

Dan Paymar L.C, Kit 1 on2--- 55 

Extender Board. 27 

GPIB by CCS model 7490A .. 259 

Graphics Input Tablet..649 

Hayes Micromodem' .. 319 

Intro! X-1Q Remote Control Sys.239 

K & D Joystick for the Apple. 47 

Keyboard Filter ROM chip. 49 

M & R Sup-R-Term 80 column board 319 

Music System by Mtn. Comp ..479 

Programmable Timer CCS 7440A ... 159 

Prototyping Hobby Card. 22 

ROMWRITER by Mtn Comp.149 

SuperTalker Speech Synthesizer_ 239 

Symtec Light Pen *.214 

Versa-Writer Digitizer 

Drawing System. 209 

Videx Keyboard Enhancer. 115 

Videx Videoterm .... T .......... t , 319 

Z-80 Soft Card Microsoft .. 295 


MEMBER CHAMBER OF COMMERCE 


AUTHORIZED y 

APPLE ( 
SALES a I 
SERVICE V_ 


DIV OF 
COMPUTER 
METRICS 
i Mr 


o 


WE WILL MEET OR BEAT 
ANY ADVERTISED PRICES 
ON MOST ITEMS IF MERCHANDISE 
IN STOCK 

APPLE SOFTWARE 


Adventure by Microsoft ___ 27 

ABM by Muse ... 22 

Alien Ram by Broderbund. 22 

Applebug Debugger .... T .... + r T . .. 29 

Apple PIE... 129 

Apple Pilot. 129 

Apple Riot System . 59 

Applepost Mailing List System *. 44 

Applesoft Cassette Demos . 29 

Apple Game Paddles. 26 

Applesoft Utility Programs . 29 

Applewnter Word Processor... 65 

Ascii Express 65 

Asteroid Field by Cabalier. 19 

Autostart ROM Pkg. ................ 59 

Controller Bus. Pkg.514 

Cosmos Mission/Space Invaders.... 24 

CCA Data Mgmt. 84 

3-D Animation Pack. 55 

Data Factory by Microiab ... . .129 

Desktop Plan in ..169 

DB Master by Stoneware .. 209 

DOS Tool Kit . 65 

DOS 3.3 Upgrade... 49 

Dow Jones Portfolio Evaluator.. 45 

Forth 11 by Softape.... 45 

Fortran for Language Sys. 159 

Galaxian by Broderbund.. 23 


Hi Res Football ... 33 

Head-on.......................... 25 

Integer Basic Cassette Demos-- 29 

Pascal Language System.. 459 

Peachtree Bus. Pkgs .CALL 

Personal Filing System .. 84 

Phantoms Five .. 39 

Raster Blaster by Budge Co ....... 24 

Sargon II Chess Game disk .. 32 

Single Disk Copy Routines .. 35 

Space Game Album by B Budges ... 39 

Space Eggs ... 25 

Star Cruiser .. ................ 24 

Stellar Trek ... 23 

Sub-Logic F5-1 Fit Sim disk.. 34 

Supertext II by Muse .. .... 129 

3-D Graphics/Tool by B Budges .... 39 

Tranquility Base . 24 

Trilogy by Bill Budge .. 24 

VisicaIc II .169 

Visilist... CALL 

Wizard and the Princess... 32 

Zork........ 34 

LARGE SELECTION OF 
SOFTWARE IN STOCK — 
CALL FOR FREE BROCHURE — 
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BYTE s Bugs 


A Character Fault 


In a table comparison of 
five low-cost microcomputers 
(see 'The Commodore VIC 
20 Microcomputer: A Low- 
Cost, High-Performance 
Consumer Computer/' by 
Gregg Williams, May 1981 
BYTE, page 46), it is stated 
that the TRS-80 Color Com- 
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puter has no graphics char¬ 
acters available, but that the 
unit's color block is one- 
quarter normal-character 
size. To clarify this a bit, the 
Color Computer (without Ex¬ 
tended BASIC) does have 
low-resolution graphics on a 
64 by 32 grid. Each of these 
blocks can be turned on or 
off individually by using the 
SET and RESET commands. 


Corrupted 

Interpolation 

There a re se ve ral typo¬ 
graphical errors in the second 
subroutine of "A General In¬ 
terpolating Graphics Package 
for the TRS-80/' by D K 
Cohen and D Crowe. (See the 
November 1980 BYTE, page 
296,) 

Refer to page 308 of that 


issue for comparison with 
these improved program 
statements; 

20150 IF A1=Z2-X2/A 
THEN Pi =64 ELSE 
Pi = -64 
20220 PRINT @ 

Z5 + PI+DU, AX$; 

20265 J6 = ]6 + 64 
20275 W5=J6TAl/2- 
(INT(W3/2)—1)*64 
20290 L8 = L84T 
20295 PRINT @ 

MS + P2,F${18); 

In line 20150 the original 
has Fl, which is an undefined 
variable. In line 20220, the 
entry ends with a comma, 
which would cause the screen 
to scroll up one line when this 
statement is at the bottom of 
the screen. Lines 20265 and 
20275 have the undefined 
variable J8 in the original 
listing. Line 20290 had the 
undefined L6 as a variable, 
and 20295 had M6, also 
undefined. 

Thanks to Philip F Jackisch 
of Royal Oak, Michigan, for 
pointing out these bugs. 


Knight Errant 

While attempting to run 
the FORTH program given in 
the article "KNIGHT: A 
Knight's Tour Problem in 
MMSFORTH, r by Ulrich Frei 
(February 1981 BYTE, page 
325), Marcel Kurtagic of 
Caracas, Venezuela, got the 
error message 

DCONSTANT ? 28 3 

running under Version 1,9 of 
MMSFORTH. 

He corrected the problem 
by inserting the statement "25 
LOAD" into block 80, just 
after TASK/' and before 
"28 LOAD", With this 
modification, the program 
ran perfectly, ■ 
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Multiperipherals 

For 

Your Multibus 



Need large disk capacity for your Multibus system? Xylogics has what 
you need. 

Multi Disks 

• CDC Hawk (10 MB) 

• CDC cartridge modules (32-96 MB) 

• CDC storage modules (80-300 MB) 

• CDC Lark (8 MB/8 MB) 

• BASF (24 MB) 

• NEC (20-80 MB) 

Multi Interfaces 

Choice of Xylogics Peripheral 
Processors for either storage 
module or Diablo 44B interface. 


** 4 _ 

t/IB) 

riB)^pPpP 

mm 




*tz 




Mufti Benefits 

• Bit-slice control technology 

• Compatible with INTEL, NATIONAL 
80/20,86/12 

• SMD configurations of up to four 
drives in any mix of storage capacities 

• Fast delivery 

• Low prices 





U S. Headquarters: 42 Third Avenue, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262) 
European Headquarters: 46-46 High Street Slough, Berks SL1 1ES U K Tel: (0753) 78921, Telex B4797S 
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State-of-the-art hardware ^ 
demands state-of-the-art software 


Operating Systems & Support Software from Technical Systems Consultants 


To perform to its fullest capabili¬ 
ties, your hardware demands 
software designed to meet the 
specialized requirements of 
today's microprocessors. State-of- 
the-art software from Technical 
Systems Consultants keeps pace 
with the rapid advancements in 
computer technology so your 
hardware can live up to its full 
potential. Our complete line of 
state-of-the-art software includes: 

The UniFLEX™ Operating System 

UniFLEX, a true multi-user, multi¬ 
tasking system for the 6809 and 
68000 microprocessors, supports 
such features as: 

* hierarchical file systems 
■ device independent I/O 

♦ four Gigabyte disk capacities 

* full file protection 

* inter-task communication via 
pipes 

• I/O redirection 

• task swapping 

• full random-access files 

• comprehensive shell command 
language 


UniFLEX, structured for large-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise. 
[Off-the-shelf versions and OEM 
licenses are available ] 

The FLEX™ Operating System 

FLEX, a powerful, easy-to-use 
operating system designed for 
the 6800 and 6809 microproces¬ 
sors, includes: 

• dynamic filespace allocation 

• random files 

• batch job entry 

• automatic space compression 

• English error messages 

• user environment control 

• disk resident commands 

• flexible device I/O 

• printer spooling 

Plus, FLEX can accommodate 
hard disks as well as floppies. The 
System is available off-the-shelf 
for a variety of systems and in a 
field-adaptable version. (OEM 
licenses available.) 

FLEX and UniFLEX are trademarks of 
Technical Systems Consultants, Inc. 


Support Software 

Technical Systems Consultants 
offers a fullline of state-of-the-art 
support software compatible to 
FLEX and UniFLEX, some of which 
are: 

• native C and Pascal compilers 
for advanced programming 

• extended BASIC for business 
and educational applications 

• text editing and processing 
software 

• sort/merge package for busi¬ 
ness applications 

• variety of absolute and relocat¬ 
able assemblers 

• debug and diagnostic 
packages 

... and more Write or call today 
for our brochures describing 
our complete product line. 


Box 2570.1208 Kent Avenue 
West Lafayette. Indiana 47906 
(317)463-2502 Telex: 27-6143 


Sculpture bv Joann Chaney 



Programming Quickies 


Hurricane Tracking 


John E Bailey 
24 Hibiscus Si 
Sulphur LA 70663 


Tropical summer weather in Southwest Louisiana 
occasionally turns into vicious hurricanes. People in this 
part of the country, keenly aware of the destructive 
power of these storms, become very cautious when 
tropical depressions begin developing in the Caribbean or 
Gulf of Mexico, Local weather forecasters closely follow 
these weather patterns from their inception. Hurricane 
tracking charts appear everywhere. They are even 
printed on the back of the paper bags used at the local 
grocery stores. 

In summer 1979, I began tracking hurricane David 
while it was far out in the Atlantic. I listened diligently to 
the daily weathercasts and recorded the storm's location 
on my grocery bag tracking chart. After several days of 
manually keeping track of David, I decided that this 
would be a perfect application for my computer. I 
wanted to give my program the ability to track different 


storms by name as they developed throughout the 
season, tell me the exact direction the storm was travel¬ 
ing, and the distance it had moved since its last recorded 
position. 

At first, I decided to make the mathematics of the pro¬ 
gram simple by using plane trigonometry to compute 
storm direction and distance after I input latitude, 
longitude, date, and time. In fact, I tracked several 
storms during the 1979 season using this technique with 
reasonable accuracy. However, not being completely 
satisfied I checked out a library book that explained the 
development and use of spherical trigonometry. After 
several days of studying equations and trial-and-error 
testing on my computer, 1 was able to make my hurricane 
tracking program function more accurately. 

Writing and rewriting this program was a great learn¬ 
ing experience for me. 1 had never really worked with 
spherical trigonometry before. The equations are really 
quite simple. However, understanding how they work 
and making them work for you is not quite so simple. 

There are two programs written in NorthStar BASIC: 
CSTORM and HURRICANE, Before running the 


File-Oriented Winchester Back-Up? 
Take a ‘TIP’ from ALLOY 


ALLOY-CPD’s ‘TIP’ (Tape Interchange 
Package) provides S-100 users with either 
a 13.4 mB Cartridge or 45 mB IBM com¬ 
patible 9-Track Magnetic Tape SUB¬ 
SYSTEM and a software utility to permit 
efficient transfer of programs and files 
from your WINCHESTER DISK. 

Simple to install, ‘TIP’ features compre¬ 
hensive menu-driven software under both 
CP/M' m & MP/M ,m OS’s. 

Over 500 of these S-100 Tape Sub- 
Systems have been installed. 

To place your order or for further details 
contact: Nigel R. Spicer, 

Director of Marketing. 



ALLOY 


ENGINEERING 
COMPANY, INC. 


DEALER and OEM inquiries invited. COMPUTER PRODUCTS CJUIBIQN 

CP/M & MP/M are registered trademarks of Digital 12 MERCER ROAD, NATICK, MA 01760 (617) 655-3900 

Research Inc. TWX: 710-346-0394 
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Tiny BASIC MICROCOMPUTER 

K-8073 


The Engineer's Product Development Board Level Computer 

LOW COST 

POWERFUL/VERSATILE 
^ ENGUSH-UKE PROGRAMMING 



Real Time Clock 
W/Ext. Battery Backup 
Yr Mo. Wk t Day. Ho»r 


RS-232 For CRT 
J10-4800 Baud 


IK Bvte Local RAM 
Ext. Expandable To 9K 


ART/RC Master f For Single 
Wire Data I/O Of 128 Slave Units 


STD (MOD) BUS 4.5 x 6.5 in. 
5 Volt Only—Cassette 
Tape Inf Out—2 Sense — 

3 Flags 

INS8073 Microinterpreter 
Tiny BASIC Processor 


A utostart EPROM 2K Byte 


Utilities Firm ware, For 
Software Dev., EPROM2K 


EPROM-2K Byte 


EPROM Programmer t 2K 
Byte Prm. Decoded— Req. 
Ext. 25V Only 


PPL Programmable I/O . 
24 Lines 


PPl Interface Ribbon 
Connector 


THIS IS AN ENGINEER'S COMPUTER, 
Simply attach a CRT, connect 5 volts, and 
you have yourself one each powerful, versa¬ 
tile microcomputer that YOU can program. 

If you're fed-up with board level compu¬ 
ters that require expensive development sys¬ 
tems plus the skills of an Assembly language 
programmer, then you need the K-8073. With 
an on-chip micro interpreter and the extra 
control devices we designed into the board, 
you can do your own programming in the 
most simple English-like language available— 
Tiny BASIC, Sophisticated application de¬ 
signs can be implemented in hours instead of 
days or weeks because you have eliminated 
expensive and time consuming hardware and 
software costs. 

IN ADDITION TO Al l mis, the K-8073 
offers advantages unheard of in other board 
level computers. Among these are an on¬ 
board EPROM Programmer, A Real Time 
Clock, Autostart, IK Byte local RAM for 
variables, 8K Byte EPROM, ART/RC and 
PPI W/24 line I/O. 




8K Byte RAM $232.00 


Development Station $195.00 


THE K-8073 IS FOR OEM S AS WELL AS 
END USERS. 

Whether you manufacture Industrial Process 
Control, Environmental or Test/Measurement 
systems, or simply for your own use, you can 
count on top quality performance. The K-8073 
comes complete with all socketed devices 
including the powerful F-2 Utilities Firmware 
and a Hardware/Software manual. 

In Industry, Education, or New Product 
Development, the K-8073 provides you with 
State-of-the-Art technology for micropro¬ 
cessor efficiency and ease. With a full line of 
support products, the Trans Wave line takes 
care of your every need at the most reason¬ 
able prices. 

To order your K-8073 or for further infor¬ 
mation, write or call TRANSWAVE COR¬ 
PORATION, Cedar Valley Building, Vanderbilt, 
PA 15486, (412 ) 628-6370, 


I mk m »i 
■HM1I 




uiiiwa 

■mi ■ 
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Programming Quickies - 

Listing 1: Sample output of the hurricane tracking program as it monitored hurricanes David and Fred over a period of several days. 


DRUID'"5 INITIRL POSITION WAS LRT - 16-9 , LONG - 67.4 


DRTE 

TINE 

LAT 

LON 

DISTANCE AND DIRECTION OF TRAUEL 


03^31 

12:00 

17.7 

70.0 

181.3 

NILES 

AT 

13.2 

DEG 

NORTH OF 

WEST 

03-31 

13:00 

13.2 

70.5 

43.0 

NILES 

AT 

46.5 

DEG 

NORTH OF 

WEST 

08-31 

22:00 

13.3 

70. 7 

43.3 

NILES 

AT 

72.5 

DEG 

NORTH OF 

WEST 

09/01 

05: 00 

26.0 

72.7 

155.4 

MILES 

AT 

32.3 

DEG 

NORTH OF 

WEST 

09-01 

11:00 

20.0 

74.5 

117.6 

NILES 

AT 

.0 

DEG 

DUE WEST 


09-"02 

13:00 

24. I 

77. 5 

344.3 

NILES 

AT 

56.4 

DEG 

NORTH OF 

WEST 

09--'02 

22: 00 

24. 7 

73.4 

»" 0.6 

NILES 

AT 

36.4 

DEG 

NORTH OF 

WEST 

09-03 

00: 00 

24.9 

73.6 

13.3 

MILES 

AT 

47.3 

DEG 

NORTH OF 

WEST 

09-"03 

13: ©0 

27.9 

80.3 

249.4 

NILES 

AT 

57.2 

DEG 

NORTH OF 

WEST 

09/04 

13: 00 

33.2 

81. 1 

716. 1 

NILES 

AT 

38.7 

DEG 

NORTH OF 

WEST 


RCTURL MOVEMENT HRS BEEN 63.3 DEG NORTH OF WEST 

DRUID IS 889-6 MILES RT 43-0 DEG NORTH OF ERST FROM LAKE CHARLES. 


FRED-' 

5 INITIAL POSITION 

WAS LAT - 14. 

1 , 

LONG 

- 54 

DATE 

TINE 

LfiT 

LON 

DISTANCE AND DIRECTION OF TRAUEL 

09-" 01 

22:00 

17.0 

60. 6 

435.6 MILES 

AT 

25.4 

DEG 

NORTH OF WEST 

09-"03 

15:00 

19. 0 

63. 1 

215.9 NILES 

AT 

40.5 

DEG 

NORTH OF WEST 

09--'03 

22: 00 

13.3 

64. 0 

76.7 NILES 

AT 

39. 2 

DEG 

SOUTH OF WEST 

09/04 

13=08 

13. 1 

63.0 

264.5 MILES 

AT 

2.4 

DEG 

SOUTH OF WEST 

09.-09 

13=00 

22. 3 

33. 7 

1064.1 NILES 

AT 

13.5 

DEG 

NORTH OF WEST 

09--’10 

13:00 

23. 5 

33.7 

33.4 MILES 

AT 

90.0 

DEG 

DUE NORTH 

09---10 

22=00 

23. 6 

34.8 

20.4 MILES 

AT 

20.4 

DEG 

NORTH OF WEST 

09/11 

05:00 

24. 1 

34.4 

43.1 NILES 

AT 

53.9 

DEG 

NORTH OF WEST 

09--'11 

11 = 00 

24.6 

85. 1 

56.3 MILES 

AT 

33.2 

DEG 

NORTH OF LEST 

09--11 

14= 00 

25. 8 

35.5 

37.5 MILES 

RT 

47.9 

DEG 

NORTH OF WEST 

09/11 

13: 00 

25.2 

85.7 

13.3 NILES 

AT 

47.9 

DEG 

NORTH OF WEST 

09--11 

20=00 

25. 6 

35.3 

28.5 MILES 

AT 

77. 3 

DEG 

NORTH OF WEST 

09--' 12 

05= 00 

27.3 

87.8 

139.3 MILES 

AT 

53.0 

DEG 

NORTH OF WEST 

09--'12 

07:08 

27. 6 

o*? T 

27.3 MILES 

AT 

43.4 

DEG 

NORTH OF WEST 

09-*" 11 

99:00 

O"? o 
i - O 

87. 3 

13.3 NILES 

AT 

90.0 

DEG 

DUE NORTH 

09--12 

13=80 

28.2 

37.3 

27.3 MILES 

AT 

90.0 

DEG 

DUE NORTH 

09/12 

13=00 

29. 1 

37.3 

69.6 NILES 

AT 

64. 1 

DEG 

NORTH OF WEST 

ACTUAL 

MOUEMENT HRS 

BEEN 

31.2 DEG NORTH 

OF WEST 


FRED IS 320. 

5 NILES RT 

10.0 DEG SOUTH OF ERST FROM LAKE CHARLES 

Listings 2 and 3 are on pages L 


HURRICANE program, you must first initialize the 
storm file using the CSTORM program, CSTORM has to 
be run once for each new hurricane to be tracked. Then 
run the HURRICANE tracking program. It will ask if 
there are any new coordinates to add to the data file. If 
there are, the program will ask you to enter the date in 
the form (MM/DD), the time in the form (HH:MM), the 
latitude, and the longitude. You may enter all or as many 
new coordinates as you want to bring the file up to date. 
When all new coordinates are entered, type in END, to 


end the update phase. The program will then generate the 
latest tracking figures according to the data in the storm 
file. Listing 1 shows an example of its output. Listing 2 is 
the CSTORM program and listing 3 is the HURRICANE 
tracking program. Change lines 560 and 570 to reflect the 
longitude and latitude of your location and change line 
600 to reflect the name of your city or location. 

1 can't say that I am anxiously awaiting the next hurri¬ 
cane season, but it will be fun and interesting to once 
again use this program to track the developing storms.■ 
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The 


TO ORDER CALL (212) 687-5000 


COMPUTER FACTORY 



80 Column 

liigip.. Commodore 

CBM 

j Basic 4.0 
Operating 
System 

« SO column by 25 line display 

• 1 T CRT 

• New screen editor 

• Split screen processing 

• Super fast string handling 

• 15 additional basic commands 

» Supports relative record processing 

SIR Model 8096 

*1AOi; $7 795 


RMTE3TEC 


64 K 

ONLY 

$3395 


More than an intelligent terminal, (he 5uperBr*in. outperforme many other 
tysterns coating Ihraa Id five limes as much Endowed with a hefty amount of 
available soil ware (BASIC. FORTRAN. GOGOL J, the SuperSram is ready Id 
take on your toughest assignment. You mama it! General Ledger. Accounts 
Fteceiv able. Payroll, inventory or Word Processing, lha SoperBratn handies 
all oi ihem w.lh esse FEATURES INCLUDE: 

* 2 dual-da nsrty mlnlfloppies with 360K byt$& ol disk storage ■ A GP/M Disk 
Operating System with s high-powered text editor, assembler and debugger 


Model QO 

7ZDK Bytes disk storage 
and 64K RAM 

$3895 


16 Fixed -16 
Removable 


10 Megabyte 

List S4995 


8050 DUAL DISK $1795 

1 million bytes on-line storage 
and DOS 2,0 operating system 

NEW 2031 SINGLE DISK $695 


corvus 

^ 5 MEG 

ONLY $3750 


Qume 

SPRINT 9 
Only $ 2295 


_ Call 

APPLE II PLUS for price 


MX-70 

MX-6Q 

MX-0OFT 

MX-IOOFT 

Call for Prices 


A COrtlpteta selF-conlainedcompuler system with APPLESOFT boating pdiM 
BASIC in ROM, full ASG J i keyboard in a light weigh! molded carrying case 

Features Include: 

* auto-start ROM * Hi-Res graphics and 15 color video output 

* Expandable to 4flK 

Supertaiker. 

Disk . 

Add on Disk. __ 

Pascal Card. 

Business Software 
Monitor ... 

Printer Card. 


CENTRONICS 
700-9 m 

$1195 JL 


Micromodem . 

Superterm {24 x 80) . 

Speechlab. 

Comm uni oat Ion Card 

Modem. 

Graphics Primer.... 
Graphics Tablet 


841 I/O Terminal Ideal tor Oarial 
rd proces si ng a nd 1 m 1 

■ small businesses 
Hk. ' ASCII Code yyo 

15 CPS Printout 
High Quality Selectric Printing 
■ Reliable heavy duty mechanism 
* Completely Refurbished by A.J 
Delivered FREE to nearest 


mppptc/// 

W IS FINALLY HERE 


* 60 cps • Up to 15" paper widlh 

* Tractor Feed * Parallel Interface 
fOT Apple &. TRS-flO * 2 channel 
vertical form5 < * Top of Form! 

737 Parallel $895 


service center 


r NEW stores 

y grand Opening Spe 

Ifev „ ... .un NY 1301 Franklin 

7 L G s 8 o\rrippo« ssk “ 15,1 


1 Call for Price ■ 

* 32K RAM — 

* I&0 -A Micro ^7 ” ^ 

f Centronics 

interfaces 

atajidand 

* Built-in color video interface cranes 
Vivid 8-color graphic dPSpIflya 

* MICROSOFT'" BASIC, plus many 
unique features combine to produce n 

p high-performahce DISK BASIC 
System. 

“Five dual-level user-programmable 
function keys 

■ A built-in numeric key pad 


DIABLO 

630 Special $2495 

On She »»mi> List S275S 


DEALER INQUIRIES 
INVITED ON DIABLO. 
CENTRONICS. 
SUPERBRAIN 


Min.Credit Card Order $75 

N v residents 3dd S 4 ^ ifltes tax 
* Same day shipment on prepaid and 
credit card orders A 


Commodore Computer 

These low cost Commodore PET Business 
Computers have virtually unlimited business 
capabilities. Accounts Receivable, Inventory 
Records. Payroll, a no T~" —— 

other accounting - / - Vg| 

functions / | :■/ WKk 

PET16NA32N# ' *■ 

• Full Sfze Keyboar d .JL,_ 

Bytes Memory 
Operating 

* Full 
Editor 

g hic characters 

• Microprocessor 
controlled 
* Uses single or 

SPEED PRINTER^ 

* 150 characters per 
second * Up to 4 
copies 8 r ' wide 
*■ Microprocessor 
Controlled * Prints 
All Graphics * Full 
Formatting Capability 


TO ORDER CALL (212) 687-5000 


MONITORS 


SANYO 12 H GREEN.. 

5325 

BMC ir GREEN.. 

295 

LEEDEX 13 M COLOR. 

. 449 

ZENITH 13" COLOR. 

395 

LEEDEX 12 " GREEN. 

189 


iThe COMPUTER FACTORY 




485 Lexington Ave.* New York, NY 10017 (46th St. Lobby) 

Foreign order desk — Telex 640055 
















































EPSON MX AO 
Now In stock! 

The MX-8G dot matrix printer. 
Unequalled Epson reliability. Has 
all the features of the MX-70 plus 
more power and extra functions 

CALLUS 

C-ITOH STAR WHITER: LETTER 
QUALITY PRINTING FOR UNDER 

$20D0f/Thi& daisywheel printer 
gives high quality at a low price 
25 cps. Parallel and serial inter¬ 
faces available. 


NEC SFINWRITER PROM THE 
FIRST NAME IN LETTER QUALITY 
PRINTERS/ Compumari oilers 
beautiful print quality with NEC 
Spinwriter Terminals. We carry all 
models from RO THRU K5R WITH 
NUMERIC KEYPAD-5510-5530. All 
versions give unsurpassed hard 
copy output I CALL FOR PRICES 


NEW INTEGRAL DATA'S 560 
PRINTER/ All the exciting features 
of trie 400 series plus 141/2" paper 
capacity. 132 col. graphics printer. 
IDS 445. Priced lower than the 440 
and equipped with a better print 
head. With St w/o graphics. 

IDS 460 Features include corre¬ 
spondence quality printing, high 
resolution graphics. 

CALL FOR PRICES 


CENTRONICS PRINTERS 
MODEL 737/The closest thing to 
letter quality print for under SI000 

List £899. SPECIAL $ 795 . 

737 -1 Parallel Interface 

SALE PRICE $695. 

PLUS EXCITING REBATE OFFER 
ON CENTRONICS PRINTERS. 


OMNI 810 PRINTER FROM TEXAS 
INSTRUMENTS CALL US 

The 820 RO PACKAGE includes 
machine mounted paper tray and 
cable. A compressed print option 
and device forms conlrol are 
standard features 
THE 820 KSR PACKAGE Includes 
fully ASCII Keyboard plus all olthe 
features of the RO. 


CALL FOR PRICES 




CLEARANCE ZENITH COLOR 
VIDEO MONITOR $349. 


SUPER SELLING TERMINALS FROM 
LEAR SIGLER/ We have the follow¬ 
ing Lear Siegier terminals in stock 
at prices too low to print I Call for 
quotes. 

ADM-3A/ Industry favorite dumb 
terminal for some very smart 
reasons/ 

ADM-3A + NEW from Lear Siegier. 
CALL! 

IT IS HERE! It Is trie new Intermedi¬ 
ate Terminal from Lear Siegier 

CALL FOR DETAILS 

SANYO MONITORS AT LOW COM* 

FUMART PR3 CE 5 /Sanyo's new line 
of CRT data display monitors are 
designed for the display of alpha¬ 
numeric or graphic data, 

9 rt SANYO B/W $169. 

12" SANYO B/W CALL 

12" SANYO W/ 

GREEN SCREEN CALL 

13" SANYO COLOR CALL 


4, o f 1 








1 




NEC M ONirOR/RECETVER / 

Composite video using BNC con* 
neclors, 8-Pin connector far VCR/ 
VTR video loop In/Out and 
tele vision reception C ALL U 5I 


Visit our giant 

ANN ARDOR STORE 

1250 North Main Street 
Ann Arbor, Michigan 


FREE 

MICRO/DEC LSI-11 
CATALOGS 

Send for them! 


HP-41C CALCULATORS 
MEMORY MODULES for storing 
programs of up to 2000 lines of 
program memory. 

■EXTRA SMART" CARD READER. 
Records programs and data back 
onto blank magcards. 

THE PRINTER. Upper and lower 
case High resolution plotting. Port¬ 
able thermal operalion. 

APPLICATION MODULES 

CALL FOR PRICES ON ALL 

NEW SUPER 41*CV SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open for Application Pacs and 
peripherals. 

+ CARD READER 
+ CARD HEADER + PRINTER 
QUAD RAMS equivalent to four 
Memory Modules all packed 
into one. 


CALL ON ALL 


MATROX PRODUCTS/Compumari 

stocks the complete line. 

CALL ON SPECS 

DEC LSl-LI/Compumart now 
offers the entire product tine. 

CALL FOR PRICES AND DELIVERY 


NOVATION CAT ACOUSTIC MO¬ 
DEM Answer Originate. CALL 

NEW! D-CAT Direct Conned Mo¬ 
ri em lrom Novation CALL 



GILTRONIX RS 232 SWITCH/ 

The ultimate in flexibility. You can 
connect three peripherals to one 
computer or three computers to 
one peripheral. Switches the eight 
most important RS 232 signals 

CALL ON PRICE 


DYSAN DISKETTES /Single side, 
single density. Hard or Soft Sector 

$5, ©a. 

MEMOREX 340VS/51/4 disks S3 2 5 
/with hub ring for Apple $3.50 

MEMORY INTEGRATED CIRCUITS/ 

Call for quantity discounts when 
ordering over 50 units. CALL 

MOTOROLA 4116 (200 Nano¬ 
second Plastic) 


RM EXPANSION ACCESSORIES 
FOR AIM — 

CALL SPECS AND PRICES 

APPLE m IS IN STOCK/Apple HI 

Information Analysl Package— 
128K Apple III Black and While 
Monitor 12". and information ana¬ 
lyst software. CALL 


TOP SOFTWARE PACKAGES FROM 
COMFUMART 


VISICALC/ FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 
SOFTWARE FROM APPLE/ Apple 
Plot (the perfect graphic comple¬ 
ment tor Visicalc/Dow Jones News 
& Quotes/Apple Fortrom/Apple 
Writer/Pascal Language System/ 
Controller Business System CALL 
PERSONAL SOFTWARE/ Visidex/ 
VislTre nd/ VisiPlot/VIsiTerm CALL 
MUSE/Super Text CALL 



MOUNTAIN COMPUTER/ 

Expansion accessories tor Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
filter/ROM Wriler/Clock Calen¬ 
dar/AtoD and D to A Converter/ 
Clock for Apple/CPS Multifunction 
Board CALL 

VIDEX/ Video Term (SO col, x 24 
line, 7x9 Matrix plug in compati¬ 
ble board for Apple 11) w/wo 
graphics EPRQM/SSM Serial & 
Parallel. Apple Interface/ABT's 
Numeric Key Plan/California 
Microcomputer Keyboard CALL 


IMPORTANT ORDERING INFORMATION 

CALL. 800 343-5504. in Massachusetts: (617) 491-2700, phones open 
Horn 830 am. to 7,00 p.m Mon-FiL 1100 am to 400 pm Sat. 

POs, Accepted from Dun & Bradstreei rated compare e s - ship merit 


contingent upon receipts of signed purchase order 
SALE FEICEh Valid lot month of magazine date only—an prices sub 
jeet to change withoul notice. Our Ann Arbor retail store is open 
11,00 am to 700 pm Tues-Fri 10,00 am !o 5-.O0 pm on Saturdays. 






































SAVE OVER $200 ON OUR BEST 
SELLING APPLE SYSTEM/ System 
includes a 48K Apple II, Apple 
Disk, DOS 3.3 and Controller and a 
Sup K MOD RF Modulator. 

List S2209. 

EXCLUSIVE FOR THE APPLE: 

Magic Wand Videx, Z-80 soitcard 
(Requires 48K Apple and disk). 

COMPLETE SYSTEM $925, 

SAVE $200 ON APPLE ACCESSQ* 
RIE5 WITH PURCHASE OF AN 
APPLE II, 

CHOOSE FROM: Silentype Printer 
w/x lace/Light Pen/Easy Writer 
(30 col need a Vld ex)/Clock for 
Apple. 

FROM MICROSOFT 16K RAM 
Board/ FORTRAN. 

FROM MOUNTAIN HARDWARE: 

Card Reader, 

FROM COMPUTER STATION: 

Hl-Res Dump tor 460 Printer. 




CRISP LETTER QUALITY OUTPUT 
UNSURPASSED EASE OF 
OPERATION 

This Compumarl/CoiTiinadore 
system includes a COMMODORE 
6032 32K CPU. a 4040 DUAL DISK, 
a C-ITOK PRINTER and x/lace and 
WORD PRO 4 PLUS (all cables in¬ 
cluded). List $5685. 

CALL FOR DETAILS AND 
LOW PRICES 

A COMPLETE SYSTEM: includes 
a DUAL DISK DRIVE/TRACTOR 
PRINTER and an 60 COLUMN 
32K CPU, No interfaces needed 
Cables Included. List $3985 

COMPUMART $3635. 
SAVE $200 ON COMMODORE 
ACCESSORIES WITH PURCHASE 
OF A 32K PET-SAVE $100 WITH A 
I6K PET. 

CHOOSE FROM: Vislcalc/Word Pra 
4/Wordcratt 8G/Ozz the informa¬ 
tion Wizzard/Tax Preparation 
Planner/Dow Jones Portfolio Mgmt 
System/ Personal Tax Calculator/ 
Assembler Development Package. 


This Basic System irom Hewlett- 
Packard includes HP-63/ROM 
DRAWER/MASS STORAGE ROM/ 
51/4" SINGLE MASTER FLEXIBLE 
DISK DRIVE/HPdB INTERFACE 
MODULE/2 METER HP-1B CABLE. 
SAVE $400 ON HP 85 SERIES AC¬ 
CESSORIES WITH THE PURCHASE 
0FANHF-S5, 

CHOOSE FROM: PERIPHERALS; 

Disk Drives to Graphics Plotters 
ENHANCEMENTS; Basic Training/ 
General Statistics/Financial Deci¬ 
sion/ Math/Linear Programming 
($95 EA) ACCESSORIES; Enhance¬ 
ment ROM's/ ROM drawer/Over¬ 
head Transparency Kit SUPPLIES; 
Plotter Pens/Tape Cartridges 
INTERFACE MODULES; HP-IB Inter¬ 
connect Cables/Serial (RS-232C) 
Interface Module. 




FROM ROCKWELL 
Our AIM Starter System for Educa¬ 
tional & Laboratory use includes 

4K AIM/BASIC & ROM/ASSEMBLER 
A HOM/FOWEI SUPPLY EGt EN¬ 
CLOSURE/CRAIG TAPE RECORDER. 

We also carry RM Expansion 
Accessories lor the Aim-65. 

CALL FOR SPECS AND PRICES 

ACCESSORIES FOR AIM STARTER: 

PL 65 High Level Language/ Paper 
for the Aim (roll)/Rockwell's 4 slot 
Motherboard/ 

CALL 



OUR APPLE INVENTORY IS COM¬ 
PLETE. WE'VE GOT IT ALL- 

CALL US FOR PRICES 


WE CARRY EVERY PERIPHERAL 
MADE FOR THE HP-85, 

CALL US FOR PRICES 


EDUCATORS TAKE NOTE: COM¬ 
MODORE HAS EXTENDED ITS 
3 FOR 2 DEAL UNTIL 6-30-31. 


800 - 343-5504 


Systems 


IN MASS CALL 617-491-2700 



Ill J£7 j 



COMPUMART 


65 Bent Street, Dept 107, 

PO Box 568, Cambridge, MA 02139 


From THE LEADER... 

We just might be the largest Independent small systems dealer in the country. Here s why: 

COMPUMART has been serving the computer needs of industry since 1971. 

We stock, for immediate shipment, only those products from the finest micro-computer 
manufacturers. 

And any product, except software, can be returned within 10 days for a full refund—even 
if you just change your mind. 

We also honor all manufacturers' warranties Our expert technicians will service any 
product we sell that cannot be better, or f aster, serviced by the manufacturer's local service 
center. 

Call us for more Information on products, product configuration and service. Our phones 
are open Monday thru Friday, 8:30 a m. to 7:00 p.m. and Saturday 1LOQ am to 400 pm 

We have a staff of highly knowledgeable sales people waiting to hear from you, and 
to help. Because service is what we re all about. 


Circle 68 on inquiry card. 



























Programming Oulcklas 


Listing 2: NorthStar BASIC program CSTORM initializes data in the disk file and must be run for each new hurricane tracked. 

10!" THIS PROGRAM CREATES AND IHITIRLIZES THE FILE" 

2© !" CONTAINING THE STORM DATA." 

30 ! 

40 INPUT " WHAT IS THE NAME OF THE STORM ? ",A$ 

50 CREATE At,5 
60 OPEN 81, R$ 

70 ! vINPUT " ENTER INITIAL DATE <-99/'99> ? " , D* 

S0 IF LEN<D$><>5 THEN 70 

90 INPUT 11 ENTER INITIAL TIME <99:99) ? ",T£ 

100 IF LEN<T$)< >5 THEN 90 

120 INPUT " ENTER INITIAL LATITUDE ? ",V 

130 INPUT " ENTER INITIAL LONGITUDE ? ",N 

140 WRITE #l,D'f,TT,N,V 
150 CLOSE #1 
160 END 


Listing 3: HURRICANE performs the actual tracking functions using spherical trigonometry and produces the output shown in listing 1. 


10 DIM CT<15> 

20 FOR 1 = 1 TO 11--.I--.NENT 

30 !" THIS PROGRAM GENERATES A HURRICANE TRACKING TABLE." 

40 !-'.INPUT " WHAT IS THE NAME OF THE STORM ? ", AT 

50 INPUT " ANV NEW COORDINATES TO ADD <V OR N> ? " ,Z$ 

60 IF 2*="" THEN 240 
70 IF Z^'N" THEN 240 


SO ! \ 


90 OPEN 81,AT 
100 IF TVP<1>=0 THEN 130 
110 READ 81 ,i D®, T$, X, V 
120 GOTO 100 

130 f \ ! " ENTER .NEW DATA" 


148 

INPUT " 

ENTER DATE <99-'99) ? 

", D$ 

150 

IF DT="END" 

THEN 238 


160 

IF LEN<D$)< 

>5 THEN 140 


170 

INPUT " 

ENTER TIME <99:99) ? 

", T$ 


180 IF LEN< T$><>5 THEN 178 

190 INPUT " ENTER LATITUDE ? ",V 

280 INPUT " ENTER LONGITUDE ? ",X 

218 WRITE #1 ,D-$, T$,N, V 

220 GOTO 130 

230 CLOSE 81 

248 ! V--.INPUT " DO VOU WANT A HARD CGPV <V 

250 IF Z*="V" THEN H=1 


260 IF H=1 THEN 280 
270 ! \ ! ! 

280 OPEN 81, A t- 
298 P1=12 

308 READ # 1 ,D$,T$,X,V 

318 ! #H" " , A$, " ■- S INI TI RL PGSITI ON WAS 

320 IF H=0 THEN INPUT " 11 , ZS 
338 ! ! 8H 


LAT 


OR H) ? " , Zt 


_J l ij ic 

J f 


LONG 


Listing 3 continued on page 128 
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This book can save 
your company 

a lot of money. 

1 


Rental 
Electronics 
is renting 


Wove and Distortion Anaryzeri 
I-OglC Analyz^ri. 

MIcpowJvc- Link AnHyrert 
D*tH Lfl»k Amilyzflrj 
Nrtwwk Analyzers 
I Pxn*9i Line Analyse 

Sound nntf VitvHliDP Ann ly rs 
5(WCtrurai AdJiE-yzer? 
Attenuator* 

Calibrator* 

Cdmerau 

Counters 

CcwjUpr* 

Deahtop contputafa 




JltiJlA 


tiffin 


Rental Electronics, Inc. 
( 800 ) 227-8409 

In California (213) 993-7368 or (415) 968-8845 or (714) 879-0561 


□ Send me a copy of this book. Soon, please 
In these inflationary times, my company would 
like to save money Your Rental Catalog might 
help. 

□ I’d like a copy of your Equipment Sales 
Catalog. too. 

□ I’m interested in desktop computers. Send 
me a copy of your Hewlett-Packard Desktop 
Computer rental brochure. 

□ I d like to see a brochure on Intel's Intellect 
Microcomputer Development Systems now for 
rent. 

NAME_____ 


□ I understand you have scads of data 
terminals and printers for rent off-the-shelf. 
Send me a brochure. 

O I need immediate assistance. Have someone 
phone me quickly here; 

(AC.) _ (number) _(extj__ 

□ I have specific interest in the following 
electronic equipment: 


TITLE. 


ORGANIZATION 
ADDRESS_ 


. MAIL STOP- 


CITY/STATE/ZIP 


PHONE 


Please complete this coupon and mall to^ Rental Electronics, lnc./1952S Business Center Dr./Northridge, CA 9)324 


© Rental Electronics, Inc 1981 
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Programming Quickies 


Listing 3 continued: 

348 X9=K 
330 V0=V 

369 IF TVPa>=0 THEN 510 

370 READ #1, Dl$, T IT, XI, VI 
330 GOSUB '330 

390 IF RICH THEN 430 

400 !#H" DATE TINE LRT LON 

410 !#H"DISTANCE AND DIRECTION OF TRAVEL" 

420 Pl=l 

43© !#H" ",D1$," ",T1$," ",X5F1,V1," ",X1," ", 

440 ! #HM6F1, Q, " NILES AT ", 5C5F1,D, " DEG ", C$ 

458 IF H=0 THEN P1=P1+1 ELSE 43© 

460 IF PlOll THEN 43© 

47© INPUT " PRESS RETURN TO CONTINUE".. Z$ 

480 N=X1 
490 V=V1 
500 GOTO 360 
510 X=X© 

520 ’•<•'=V© 

330 i_iU'-'UB S3© 

548 T1=D 

550 ! #H".! #H" ACTUAL MOUENENT HRS BEEN " , M6F1, T1, " DEG ", C$ 

560 X=93 
57© V—30 
530 GOSUB 33© 

590 !#H” ",A#," IS ",X6F1,Q," MILES AT ",D," DEG ",C$, 

600 !4H" FROM LAKE CHARLES." 

610 Pl=Pl+3 

620 FOR I=P1 TO 10xiVNEXT 
630 CLOSE #1 

648 IF H=0 THEN INPUT "",ZT 
650 IF Q>=10© THEN 72© 

660 ! #H ••••! #H\ ! #H 

670 ! #H " *******:+ ++' ’ 

630 ! #H" * W A R N I N G - HURRICANE IS LESS THAN 10© MILES RUBY. 

690 !#H" ***■*******" 

700 ! C-HR'-f 'C 71 1 listing 3 continued on page 132 


> SOFTWARE AND HARDWARE DESIGN 


$GOLD DISKS CP/M 9 Compatible Z-80 Software 

Available for all 8-5” SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5” double density Superbrain.* 


$ 175 . 

Ppd 


Un-can your canned software! 

Z-80 Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler 
recreates assembly language source files from 
absolute code enabling users to easily tailor 
programs to meet their specific needs The 
Preconditioner works with the Disassembler to 
decode ASCII 


Credit cards Immediate service free 24 hr phone we will 
crecM invoice Checks. MO's Ten. workday hold CA res Add Tax 


$ 50 . 

ppd 


Great looking letters & reports! 

E-Z Text A unique word processor organized 
around user-created text files, embellished 
with simple control commands, which supports 
such BIG GUYS' features as Automatic Foot¬ 
noting. Table Spacing, Heading, Paging. Left 
& Right Margins. Proportional Spacing and 
MORE, at a LITTLE GUYS' price tag 

Slate system 8. controller Allow Time lor surface mail 
Trademarks Digital Research Radio Shack Intertec 


POST OFFICE BOX 1389 HAWTHORN E. CALIFORNIA 90250 213 / 676-5055 
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Verbatim 

comments: 


ff Compared to the brands 
I've used before,Verbatim 
Datalife is the best yet!?? 

Sandy Tiedeman 
Las Vegas, NV 

ffNew Verbatim helped 
eliminate I/O errors on 
my Apple.?? 

Richard Adams 
Ft. Walton Beach, FL 

ff 1 would prefer Verbatim 
Datalife over any brand I've 
ever used.?? 

Skip Piltz 

Overland Park, KS 

ft My experience with 
Verbatim diskettes has been 
excellent. IVe used several 
boxes over the past few 
months and they Ve all been 
error- free. ?? 

Robert Roeder 
Las Vegas, NV 

tfMuch stronger, better 
centering. A definite im¬ 
provement. ?? 

Leroy LaBalle 
Marrero, LA 

ff It has worked perfectly 
everytime!?? 

Richard Ruth 
Shippensburg, PA 

ff I like the thicker pro¬ 
tective cover. ?? 

David Hendel 
Lititz, PA 

ff Great! I have had no 
problems!?? 

Timothy Roscoe 
Mechanicsburg, PA 


ff So far my Verbatim disks 
have been performing flaw¬ 
lessly. Not always so with 
other disks.?? 

Chris Otis 

Hoffman Estates, IL 


ff Thank you for the im¬ 
provements. Just another 
reason why Ill always use 
Verbatim.?? 

James Hassler 
Cheyenne, WY 


ff Runs quieter in the disk 
drive.?? 

Richard Cannova 
Los Angeles, CA 

ff Verbatim disks are super. 
They're our standard for 
quality.?? 

Bob Mil ls 
Mission, KS 

ff Anything that prolongs the 
life of a diskette is a plus. 
Thank you Verbatim for an 
excellent improvement.?? 

Steve Toth 
Piscataway, NJ 

ffOfthe 130-plus Verbatim 
disks I have. I'm not aware 
of any problems. I'm sure 
the improvements will give 
your disks an even longer 
life.?? 

Gerald Janas 
Warren, MI 

ff FANTASTIC. Not a single 
registration problem. Much 
more reliable than what I 
had been using.?? 

Gary Sandler ^ 
Playa Del Rey, CA N V 

ff Verbatim is much more 
reliable. I wouldn't trust 
anything else.?? 

Howard Chin 
Pomona, CA 


We introduced Verbatim 
Datalife mere months ago. 
And it's already playing to 
rave reviews like these. 

But don't take anybody 
else's word for it. Tty it your¬ 
self, and see if you don't 
agree it's the best media 
youVe ever tried. For the 
name of your nearest 
Verbatim dealer, call (800) 
538-1793, in California call 
(408)737-7771 collect. 


/ k fxik. * =■ 



\ferbafim 




We play it back, Verbatim! 


jyui Verbal Lm Corpora I mn 
tJiiiiilil*- is a ircutemarti nl Vertwltm Carp 






SHOPPING MAIL ORDER? CALL US TODAY! 

We probobly hove whor your're looking for in stock oi on incredible price. Our compony is on authorized dealer for sales ond service for Apple Compute/ 
Atari ond Ohio Scientific, if you receive a defective product from us we wall repent or replace lot our option) ony product in warranty. Out Service Center 
will repair oil Apple Computer products, in or out of warranty, whether it was purchased fram us or another deafer {call for more detorls) 

PHONE ORDERS IN CALIFORNIA. ALASKA. HAWAII & FOREIGN ( 714 | 69«-8088 
SHIPPING INFORMATION OR BACKORDERS PLEASE CALL ( 714 ) 69 «- 02 «> 

SERVICE CENTER AND FOR TECHNICAL INFORMATION ( 714 ) 460-6502 

TELEX 695-000 ANSiBETA ATTNiCCMO 


VIDEO MONITORS 


A. AMDEX/LEEDEX VIDEO-100 12" B&W.139 

HITACHI 13" COLOR.369 

0. NEC 12" P31 GREEN PHOSPHER .CALL 

PANACOLOR 10" COLOR. 375 

SANYO 9” B&W.179 

C. SANYO 12" B&W 255 

SANYO 12" P31 GREEN PHOSPHER .295 

SANYO 13" COLOR .445 


ANADEX DP-9500 W/2K BUFFER .1375 


ANADEX DP-9501 W/2K BUFFER.1450 

BASE 2 800-B .599 

C. ITOH STARWRITER 25 CPS.1750 

C. ITOH STARWR1TER 45 CPS. . .... 2450 

A. CENTRONICS 737. 825 

EPSON MX-70 W/GIWHICS. 449 

D. EPSON MX-80 132 col. 620 

PAPER TIGER ID5-445 W/DOT PLOT 749 

C. PAPER TIGER IDS-460 WfDOT PLOT 1195 

PAPER TIGER IDS-560 W/DOT PLOT 1495 

D. QUME SPRINT 5/45 2550 

SILENTYPE W/INTERFACE 549 


IM 


— 


SYSTEMS 


A, APPLE 91 PLUS 16K . .1049 

APPLE II PLUS 48K (APPLE Memory) 

APPLE II STANDARD MODELS. 

These are the newest models with 
approval to prevent RF interference. 

B. DISK II DRIVE & CONTROLLER.529 

This model includes DOS 3.3 16 sector 

DISK II DRIVE ONLY (ADD-ON) 445 

C CHALLENGER 4P by OHIO SCIENTIFIC 699 

C4PMF (MINI FLOPPY SYSTEM). 1599 

CIP MODEL It 449 

SARGON II (DISK OR CASSETTE). ., . . .35 

FIG FORTH (DISK ONLY).69 

D. PMC-80 THE TR5-6Q WORKALIKE' 629 

16K LEVEL II W/PROGRAM RECORDER 

CALL OR WRITE FOR MORE INFORMATION 

E. EXIDY SORCERER It . , CALL 

AVAILABLE IN 16K. 32K & 48K MODELS 

S-100 EXPANSION UNIT 375 

WORD PROCESSING PAG 179 

DEVELOPMENT PAC . T .69 

F. ATARI 600 1 6K 799 

ATARI 400 16K . 499 

610 DISK DRIVE. 499 

410 PROGRAM RECORDER. , 69 

650 INTERFACE MODULE 175 


PRINTERS 


130 BYTE July 1W1 


Circle 96 on Inquiry card. 









































































Order Dept. 
Open Every Day 
9 a.m. - 6 p.m. 
P.S.T. 


TOLL FREE ORDER. LINE 

800 - 854-6654 


Wp honor these cards 



APPLE HARDWARE ■APPLE SOFTWARE 


TOP FIVE SELLERS 

LANGUAGE SYSTEM W/PASCAL.... 425 
SILENTYPE PRINTER W/INTERFACE . 549 

HAYES MICROMODEM II.019 

VIDEX VIDEOTERM 80 w/graphics. 005 
Z-80 MICROSOFT CARD.299 

APPLE COMPUTER INC. 

DISK II DRIVE ONLY 445 

INTEGER OR APPLESOFT II FIRMWARE CARD 1 55 

GRAPHICS TABLET. 649 

PARALLEL PRINTER INTERFACE CARD 155 

HI-5PEED SERIAL INTERFACE CARD 155 

COMMUNICATIONS INTERFACE CARD 185 

SMARTERM 80 COLUMN VIDEO CARD 335 

MOUNTAIN COMPUTER INC. 

MUSIC SYSTEM (16 Voices) 479 

A^D + D/A INTERFACE 319 

EXPANSION CHASSIS 555 

INTROL/X-10 SYSTEM 249 

CLOCK/CALENDAR CARD 239 

SUPERTALKER SD-200 249 

ROMPLUS + CARD 135 

RO/llWRITER CARD 155 

CALIFORNIA COMPUTER SYSTEMS 

CLOCK/CALENDAR MODULE 
GPIQ IEEE-488 CARD 

ASYNCHRONOUS SERIAL INTERFACE CARD 
CENTRONICS PARALLEL INTERFACE CARD 


109 

.259 

.129 

.. 99 
Pleose coil 


We carry all CCS hardwore 

MISC. APPLE HARDWARE 

16K RAM UPGRADE (Apple. TRS-80 Exidy), 

16K RAM CARD MICROSOFT 
AOT NUMERIC KEYPAD (old or new kybrd) 

AST BAR CODE READER WAND 
ALF 3 VOICE MUSIC CARD 
ALE 9 VOICE MUSIC CARD 
ALPHA SYNTAURI KEYBOARD SYSTEM 
BIT 3 FULL VIEW 80 CARD 
CAT NOVATION ACOUSTIC MODEM 
CORVUS 10MB HARD DISK CALL 

LAZER LOWER CaSE PLUS .50 

MICRO-5CI DISK DRIVES CALL 

PAYMAR LOWER CASE (old or new kybrd) 55 

RADCOM AMATEUR RADIO INTERFACE CARD 169 

SPEECH LINK 2000 HEURISTICS 229 

S5M AIO SERIAL/PARALLEL CARD A&T 189 

SUP-R-TERMINAL 80 COL. CARD 339 

SVA 8 INCH FLOPPY DISK CONTROLLER 345 

VERSAWRITER DIGITIZER PAD.229 

VIDEX KEYBOARD ENHANCER. 115 

We stock mucfi more than listed Pleose call 


APPLE COMPUTER INC. 

DOS TOOLKIT 65 

APPLE PLOT 60 

TAX PLANNER 99 

APPLE WRITER 65 

APPLE POST . 45 

DOW JONES PORTFOLIO EVALUATOR 45 

DOW JONES NEWS 6 QUOTES REPORTER 85 

APPLE FORTRAN 165 

APPLE PILOT 129 

DOS 3 3 UPGRADE 49 

MUSIC THEORY 45 

THE CASHIER Retail Mngmnt 6 Inv 199 

THE CONTROLLER Gen Dus. Sys 519 

MISC APPLICATIONS PACKAGES 

V1SICALC 125 

DESKTOP PLAN II 169 

CCA DATA MANAGMENT DMS 85 

EASYWRITER WORD PROCESSOR 225 

EASYMOVER MAIL SYSTEM 225 

EASYMAILER LETTE R WRITER 225 

ASCII EXPRESS 65 

MICROSOFT FORTRAN 185 

MICROSOFT COBOL 695 

MICROSOFT BASIC COMPILER 375 

SUPER TEXT II 139 

PROGRAMMA APPLE PIE 119 

THE LANDLORD Apt Mngmnt paekoge 649 

PEACHTREE BUSINESS SOFTWARE CALL 

TAX PREPARER by HowordSoft 69 

APPLEBUG ASSEM/DI5AS5M/EDITOR 75 

3-D GRAPHICS By Bill Budge 53 

5UPER FORTH 49 

TOP TEN GAMES 

APPLE GALAX IAN 23 

FLIGHT SIMULATOR . 34 

THE WIZARD AND THE PRINCESS 32 

COSMOS MISSION (SPACE INVADERS) 24 

5ARGON II CHESS 32 

HI-RES FOOTBALL 39 

COMPUTER QUARTERBACK 39 

ADVENTURE BY MICROSOFT 27 

PHANTOMS FIVE 39 

REVERSAL (OTHELLO). .. 34 

CALL OR WRITE 
FOR A COMPLETE 
SOFTWARE LIST 


ORDERING INFORMATION Phone Orders rrwrted using VI'jA MASTERCARD AMERICAN EXPRESS DINERS Cl_UD CARTT BLANCHE or bonis wire transfer Oedn 
cprds Subject 10 service charge 2 % for Vfc^A G ML for AE DC G CD Med Orders may send credit cord account numbsi (include expiration date) 

cashiers or certified check money order or personal check follow 1 0 days to clear > Please -nclude a telephone number wnh oil ordeis foreign orders deluding 
Military PQs) add 10% for shipping oil funds mgsi be m m dollars Shipping handling and insurance in DS odd 3% i minimum $d.QQ) Cafpfomicj 
residents add 6 % sales tax We accept CQDs under iSDD OEMs Institutions 0 Corporations please send for written quotation AH equipment is subject to 
price change and availability without notice AM equipment is new and complete with manufacturer warranty {usually GO days- We cannot guarantee 
merchancitMlity of any products We ship most orders within 2 days 

WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE 
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 

CONSUMER COMPUTERS MAIL ORDER B014 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 92041 
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Programming Quickies 


Listing 3 continued: 

710 FOR 1=1 TO 6 M#H"-NEXT 
720 END 

730 REN THIS SUBROUTINE COMPUTES THE DIRECTION 
748 REM FIND DISTRNCE BETWEEN TWO POINTS ON THE 
750 REM GLOBE. INPUT IS STARTING COORDINATE 


760 REM X,V AND ENDING COORDIMAGE XI,VI. 

770 REM OUTPUT IS -- C* CONTAINS THE HEADING 

780 REM IN WORDS, IE, NORTH OF WEST, DUE SOUTH, ETC. 

798 REM D CONTAINS THE ANGULAR HEADING IN DEGREES. 

800 REM Q’CONTAINS THE DISTANCE BETWEEN THE 2 POINTS. 
810 REM USES UARIABLES A,B,Q,Q 2 ,D,S,N,U 
820 REM X,XI,V,VI ARE UNCHANGED. 

830 IF X1*X FIND V1=Y THEN C*="HO MOVEMENT" 

840 IF XI>X AND V1=V THEN C$="DUE WEST 11 

850 IF XI>X AND VI>V THEN CT=”NORTH OF WEST" 

860 IF X1=X AND VI>V THEN C$«"DUE NORTH" 

870 IF XI<X AND V1>V THEN CT="NORTH OF EAST" 

S80 IF XI<X AND V1=V THEN CT="DUE EAST" 

890 IF X1<X AND V1<V THEM 0 $="SOUTH OF EAST" 

900 IF X 1 =X AND VI<V THEM C$="DUE SOUTH" 

910 IF X1>X AND VI<V THEN C$="SOUTH OF WEST" 


920 REM 

930 REM SUBROUTINE MAY BE ENTERED HERE IF C* IS NOT REQUIRED. 
940 REM 


950 U=57.29578 
960 Q=0xD=0 
970 N=ABS<X-X1> 


930 B=9©“V 
990 A=90—VI 

1000 S=COS< flxU>*COS< BAJ > + SIH <AXIJ >*S IN< B--1J>*C05 < N/U) 
1010 IF S*S>=1 THEN RETURN 
1 020 Q2=ATN < SORT< 1 -S*S > /S > 

1030 Q=Q2*U*69. 5 

1035 IF V=V1 THEN RETURN 

1040 s=S IN < A-' U!> *SIN< N, U > xS IN<Q 2 > 

105© IF S*S>=1 THEN RETURN 
1860 D=ATN <S/SQRT<1-S+S> >*U 
1078 D=90~D 
1080 RETURN 


It 



LEO 

ELECTRONICS 

8921 S. Sepulveda #208 
Los Angeles, Ca 90045 
2 ] 3-641-3101 800421-2418 


"WANT LOW PRICES AND QUALITY " 


CALL FOR VOLUME PRICING 


DIF SWITCHES 

DIODES 

TRANSISTORS 


MEMORY PRODUCTS 


TTL * CMOS 
SOCKETS 
C0NNECTOH5 

All major brands and fate dale codes capacitors 

ALL PARTS ARE GUARANTEED PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Hours Mem Ihru Fri H:t» am - 5:00 pm 

LSPRODUCT 


SHIPPING & POSTAGE 

UPS (GROUND) or 

PARCEL POST .ADD $2.00 

UPS BLUE (AIR).ADD $4 DO 

Foreign Orders .. US, FUNDS ONLY 
Please Specify Method 


S PRODUCT 


1702A 

2708 

TMS 2716 
2716 Sv 
2532 
2732 
2758 


1-10 

4.75 

3.25 
7.35 

7.25 


11-49 


1-10 


SPECIAL 

4116(20Qns) 


4.50 TMS 4060 2 .50 


2,50 

2.75 

8.75 

2,50 
55.00 

8.00 7.35 TMS 9900 25.00 

TERMS: VISA, MASTER CARD. CASH, CHECK OR MONEY ORDER 


3.05 4116 
6.35 0080 A 

6.35 8085A 

18.00 16.85 8216 

18.00 16.85 8746 


11-49 

2.25 

LSQ0 

25 

LS51 

-30 

LS13B 

75 

LS174 

1.00 

L5273 

1.36 

SI 80 

325 

8/19.00 

LS02 

.25 

LS54 

.30 

LSI 39 

75 

LSI 75 

1.00 

LS283 

.95 

SI 89 

3.25 

1 Z-80 CPU 7.50 

2.37 

LS04 

.25 

LS73 

40 

LSI 51 

75 

LS1&1 

1.00 

LS387 

65 

5287 

3.25 

2.50 

L5Q8 

25 

LS74 

30 

LSI 53 

75 

L5193 

.65 

LS3BS 

65 

S28B 

3.00 

ZS0A CPU 8 00 

LSJQ 

25 

L5B5 

1 15 

LS1S5 

1 00 

LSI 95 

.70 

LS373 

1 40 

5387 

3.25 

2114(450) 2.75 

6.50 

LS2Q 

.25 

LSBG 

.40 

LSI 57 

75 

LS221 

1.15 

LS374 

140 

5471 

7 50 

2114(300) 3,00 

2.35 

LS30 

2 5 

LS93 

.SO 

LSI SB 

78 

L524-0 

1.20 

LS377 

1 40 

5472 

9.00 

2114(200) 3.65 

LS32 

30 

LESS 

.70 

LSIGt 

.90 

LS244 

1 2D 

LS390 

1.50 

340TS-12 

.86 

6810 4.25 

52.00 

LS3B 

35 

LB 109 

,45 

LSI 63 

80 

LS245 

1 20 

LS333 

1.50 

32DT5-12 

.95 

6821 5,75 

22.00 

LS42 

75 

LS123 

75 

ism 

56 

LS259 

1.75 

LSB70 

1.86 

6850 5,25 


CALIFORNIA RESIDENTS ADO 6% SALES TAX. P.O. s accepted 
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APPLE WORLD PIANO PL 

3-D ANIMATED COLOR GRAPHICS " ■ I ™ 


3-D ANIMATED COLOR GRAPHICS 
Written In machine code. 

Tin Program matte famous on national T.V.r 

by Paul Lutus 

APPLE WORLD turns your Apple into a sophisticated 1 
graphics system capable of creating animated 
three-dimensional color Images, prof acting ifrem bn 
true perspective on the screen, rotate them, move 
them closer, further away, and many other exciting 
and imaginative things. 

Draws objects with 66,000 points per side. 

A powerful screen-oriented text editor is included to 
facilitate image formation, This program was recently 
featured on Tom Snyder's Prime Time Saturday TV 
Show and is now available for sale. 

APPLE WORLD'S powerful editor Is so easy to use 
that children will Java It. You can now "sketch" your 
dream house boat car, or fantasy empire. Then view it 
as it would be seen from 10,000 feet, or you can ZOOM 
Jn until the screen is filled with a doorknob. You could 
then go inside and move from room to room 
examining furniture placement as your screen rotates 
within the room, fmages or specific parts of Images 
can easily be saved to disk or printer 

Does all this sound like science fiction? 

You won't think so after you have visited Apple Workt 

INTRODUCTORY PRICE $59.95 

36 page manual Included 

For 48K Apple II or Plus with Disk 

3-D SUPERGRAPHICS 

& 3-D GAME DEVELOPMENT SYSTEM IN COLOR 
by Paul Lutus 

Watch colorful butterflys, birds, fiy across your 
Apple or Atari screen with true 3 dimensional 

perspective. 

Have racket ships fly out at you in this 
Incredible high speed graphics package. 

3-D SUPERGRAPH 1 G5™ is 
a 6502 machine language program that will 
interface to your Basic or machine language 
programs or games using simple H GOS-llke" 
commands, 


i Listen to the PET play your 
favorite songs, 
i Compose your own 
music with this 
professional 
system 

i Plays by itself 
like a real 
player. 

For use with 
any music box 


16-32K 

PETS 

$14.95 


• Simple Image entry through editor 

• Objects up to 256 points per side 

• Uses at hi-res colors 

• Allows mixed colored text A graphics 
for promcts and captions 

• Translates on 3 axes 

• Individual axis scales 

• 21 different commands 

• Rotate object 1.4 D to 360° 

Increments at machine speeds 

FOR 48K APPLE If OR PLUS WITH 
DISK II $39.95 FOR DISK 


FOR ATARI 800 WITH 40K MEMORY 
(DISK OPTIONAL) $39.95 FOR TAPE 


* ADVENTURE 

* AT PEARL 

* HARBOR 

* 

* 


i YouTe in command of the 
tead sub—our only hope! 

The enemy is advancing— 
you must warn the fleet 
Can you survive their attacks 
and change the course of history? 
Written by a career submariner— 
real authentic action! real adventure! 



16-32K PETS 

S 19.95 


750 THIRD AVE. 

NEW YORK NY 10077 


UNITED 

SOFTWARE 

OF 

AMERICA 


DEALER INQUIRIES INVITED 

(212} 682-0347 Telex 640056 











































































System Notes 



Changes to FLOPTRAN-IV 


George H Watson Jr, Physics Department 
University of Delaware, Newark DE 19711 


I thoroughly enjoyed Mark Zimmermann's article on 
compiled BASIC for the Commodore PET. (See "FLOP- 
TRANTVt A Tiny Compiler/' October 1930 BYTE, page 
196 J His detailed documentation enabled me to translate 
FLOPTRAN-IV for use with version 3 PET ROMs (read¬ 
only memories). I would like to share with BYTE readers 
the changes needed for this translation. 

• GQ% is replaced by G0% in lines 50000, 58760, 58840, 
and 60080 as shown: 

50000 DIMX, LN%(255).G0%(127J) < ML%(19J):P=1025:GC = 0 
58760 m%(GC l 0) = PC-327ffi:Pnm§'l i 0:PR\mM,Q 
:PC=PC + 3:TL=0 

56840 GQ% (GC.1) = TLGC = GC + 1;GOTO50260 
60080 FQRX = QTQGG — 1:PRiNT#1,G0%(X,O} + 32767 
: L - GO % (X, 1 );Z = LN % (L) + 32767 

• Change the DATA statements for the ROM subroutines 
in lines 49600, 49640, and 49680 as follows: 

49600 DATA69,219,216,219/100,219.0.0,91.210,122,210 
49640 DATA94,222,127,223,246,216 r 216,222 r 216.223,223,223 
49680 DATA4G,224,140,224,232,214,115,215,54,215,52,217,30, 
218,104,222 

• The pointer to the start of the variables is at hexa¬ 
decimal 2A,2B, so the PEEKs in line 58180 must be 
changed as follows: 

58180 PRINT#! ,24:PRINT#1,144:PRINT#1 r 5:PC = PC+ 3 
:VL = 256*PEEK(43)+ PEEK(42) + 2 

•The BASIC buffer is now in the second page of pro¬ 


grammable memory, so lines 59620 thru 59780 should 
read: 


59620 PRINT#1,157:PRINTiH,32:PRINTrtM,2:PRINT#1,232 
:PRINT#1,2Q1:PR!NT#1,13 
59660 PRINT#!,2Q8:PRINT#1,245:GOSUB5930G 
59680 PRtNT#1,169 :PRfNT#1,2:PRtNT#1,133:PRINT#1,32 
:PR1NT#1 1 169:PR!NT#1,32 

59700 PRINT#1,133:PR1NT#1,31 PRINT#!,202:PRINT# 1,138 
PRINT#! ,32:PRINT#1,143 

59760 PRiNT#1 1 214;PR!NT#1,162:PRtNT#1,ZL:PR!NT#1,160 
:PRIMT#1,ZH 

59780 PRINT#1,32:PRINT#1,224:PRINT#1,218lPC = PC + 46 
:GOTO5950Q 

•Line 59780 above and lines 49420, 50720, 51520, 55660, 
and 59080 require changes, as follows, due to other 
alterations in subroutine locations: 


49420 PRINT#1,32:PRJNT#1,174iPRtNT#1.2l8:PC=PC + 7 
;R£TURN 

50720 PRINT#! ,32:PRINT#1,152:PR1NT#1,217:PC = PC + 3 
:GOTO51080 

51120 PRINT#! ,32PRINT#1,224PRINT#1,218:PC = PC + 7 
: GOTO50240 

55660 PRINT#1,69;PRINT#1,99PRINT#1,133:PRINT#1,99 
PC = PC + 6:G0T051100 

59080 GQSUB4919Q:GOSU B494QQPR iNT# 1,32PRINT#1,233 
PRINT#!.220 

In the new ROMs, the array dimensions are limited by 
the amount of memory available. The number of possible 
lines in the source file can be increased by changing lines 
49940, 50000, and 50200, replacing 255 with the number 
of lines desired.® 
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Multiprocessing with 
Motorola's MC6809E 

Hunter Scales 

Systems Applications Engineer 
Advanced Microcomputer Components 
Motorola Inc 
Mail Stop L2787 
3501 Ed Bluestein Blvd 
Austin TX 78721 


Recent years have seen microprocessors assuming ap¬ 
plications previously targeted for minicomputers. Their 
cost and size advantages have spurred their inclusion in a 
variety of designs such as word processors, computer ter¬ 
minals, and cash registers* Where these functions were 
once implemented on minicomputers and timesharing 
terminals, microprocessors can now take on most of the 
burden in these jobs. 

There are still many applications where microproces¬ 
sors are too slow or are lacking in arithmetic power. 
However, microprocessors are so attractive from a cost 
standpoint that ways to use them in computation-bound 
problems are being intensively investigated. The sharing 
of resources by more than one processor spreads the cost 
of expensive programmable memory, mass storage, and 



Figure 1: Basic hardware changes made to develop the 
MC6809E , Comparing the pin assignments of the original 
MC6809 with the "E" versions reveals that 4 pins have new 
functions. The MC6809E does not have an on-board clock 
generator. It relies on external circuitry to perform this function. 
This allows the control of the bus accesses in a multiprocessor 
application , 


peripheral devices. The percentage of utilization is in¬ 
creased, making these resources more efficient. 

Multiprocessing (using more than one processor) is one 
way to accomplish this increase in use. The use of two or 
more microprocessors sharing common resources, each 
working on a portion of a problem, allows a microcom¬ 
puter system to function where a minicomputer was 
needed previously—provided that the microprocessor 
can be used in a multiprocessor system. Motorola's new 
8-bit microprocessor, the MC6809E, was designed with 
multiprocessing in mind. 

Features of the MC6809E 

While the MC6809E features the same instruction set as 
the MC6809, there are some basic hardware differences 
(see figure 1 for a pin description). The first difference is 
the clocks. The MC6809 has an on-board dock generator 
and inputs to control it: the MRDY (memory ready) pin 
causes the E and Q clocks to be stretched to allow for a 
longer access time (for slow memory circuits). The dock 
signals for the MC6809E, on the other hand, must be 
generated by an external circuit (see figure 2) that can 
also be used to stretch the docks. On the MC6809, the 
DMA/BREQ input is used to stretch the docks internally 
and force the address and data buses into the high- 
impedance state for DMA (direct memory access) opera¬ 
tions. Since the dock generator is external to the 
MC6809E, this input is not present. 

Figure 2 shows a simple clock-generator circuit for use 
with the MC6809E. The system dock is based on the sig¬ 
nal from a crystal oscillator whose frequency is four 
times the desired dock frequency; the oscillator's output 
signal is called 4 X. The timing of the bus signals is shown 
in figure 3. The MRDY input is sampled on the rising 
edge of the 4 X signal before the falling edge of E. If 
MRDY is high, E falls with the next falling edge of 4 X, 
and Q rises one 4 X period later. If MRDY is low, E is 
stretched to remain high and Q is stretched low. Signals 
on the data and address buses remain valid until MRDY 
goes high again. E falls on the next falling edge of the 4 X 
signal, and E and Q continue normally from there. The 
MC6809E can have its clock stretched a maximum of 
10 fts. 
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At Hayes, we don't believe in sec¬ 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam¬ 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy 
And yet. it is perhaps the easiest-to-use 
modem ever, 

RS-232C Compatible. Smartmodem 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time sharing sys¬ 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 

Auto-Answer/Dial/Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone- automatically! 

If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 

Smartmodem can be controlled using 


any programming language. Over 30 dif¬ 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever¬ 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget if for the ulti¬ 
mate in convenience 

Built-in Audio Monitor. Thanks 
to an interna] speaker, you can actually 
listen to your connection being made. 
You 'll know immediately if the line is busy 
or if you reached a wrong number- 


and you don't even need a phone! 

Status at a Glance. Seven LED's 
i ndicate Smar tmodenrV s cu rrent operating 
mode; auto answer carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You’re never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di¬ 
rect connection to any modular phone 
jack- there's no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro¬ 
fessional quality features. Versatile per¬ 
formance. A full two-year limited warranty 
A suggested retail price of only $279, 

What more could you want? Per¬ 
haps the matching Hayes Stack Chrono¬ 
graph, an RS-232C compatible calendar/ 
clock system. 

Check out the Smartmodem wher¬ 
ever fine computer products are sold, 

0Hayes 


And don't settle 
for anything less 
than Hayes. 



Smartmodem. 

The ultimate concept in modems 










MRDY 



In addition, the MC68Q9E has 4 pins dedicated to sig¬ 
nals not used in the MC6809: TSC, AVMA, BUSY, and 
LIC, Asserting {placing a logical true signal on) the TSC 
(three-state control) pin forces the data bus, address 
bus, and R/W {read/write) line into a high-impedance 
state if the docks are both held in the logic low state. This 
can be used to temporarily "remove" the processor from 
the bus so another bus master, such as a DMA controller, 
can take over. 

The LIC (last instruction cycle) pin is high during the 
last cycle of an instruction. This signal, in conjunction 
with a bipolar PROM (programmable read-only mem- 



Figure 3; Timing diagram for the circuit in figure 2 . The MRDY 
and 4 X signals are used in combination to determine how long 
the E and Q clocks will be stretched (shaded areas). 


ory), can be used to decode unimplemented opcodes and 
trigger an error condition. The error condition can be 
used to reset the processor to a known condition and re¬ 
cover. This helps to guarantee system integrity for ap¬ 
plications needing fail-safe operation, 

AVMA (advanced valid memory access) indicates 
that the processor will access the bus on the next cycle, 
whether an opcode_or operand. Since the MC6809E sets 
all address and R/W lines high during cycles in which it 
is not accessing the bus, this signal is useful to a bus ar¬ 
biter in deciding which processors are granted bus access 
and which have to wait. {This will be discussed in more 
detail later, in a multiprocessor system implementation,) 

The BUSY signal indicates that an indivisible memory 
access is taking place. This occurs during double-byte op¬ 
erations {such as LDX), and also during the read-modify- 
write instructions (such as shifts and rotates) in which a 
byte Is fetched from memory, modified, and returned. 
This is also useful in a multiprocessing environment, as 
will be shown later. 

The timing relationship of these signals is shown in 
figure 4. The example given is the execution of an ASR 
(arithmetic shift-right) operation on a memory location 
using the extended (16-bit) addressing mode. AVMA is 
high for the first three cycles, indicating that the pro¬ 
cessor is using the bus. This is the opcode fetch (hexa¬ 
decimal 77) and the operand fetch (hexadecimal 10 and 
00) from locations hexadecimal 100, 101, and 102, 
AVMA then goes false to show that the next cycle is not a 
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Two recording surfaces 
Two sets of WRITE ENABLE notches 
Two index holes 

• Reinforced Hub Rings 
Certified error-free operation at 
more than twice the error threshold 
of disk drives 
Over 12 million rated passes without 
disk related errors or significant wear, 
for extra long life operation 
Compatible with most 5 1 /*" disk drives 
including APPLE, TRS-80, PET, OHIO 
SCIENTIFIC, and many more. 

OMNI Resources 

4 Oak Pond Avenue MlIIbury, MA 0-1527 617-799-0197 

Call TOLL-FREE; In Mass. 1-800-252-8770 

Nationwide 1-800-343-7620 


INTRODUCTORY OFFER 

Order the OMNI FLIP/FLOPPY DISK at this 
special Introductory price: 

Five Pack...$21.00 

Equivalent to ten single-sided disks. 

Ten Pack....$40.00 

Equivalent to twenty single-sided disks. 


OFFER EXPIRES OCTOBER 15, 1981 


Please send me the following OMNI FLIPfFLOPPY DISK[s) 

_ _ Five Packs(s) $21.00 each = $_ 

_ Ten Packts) @ $40,00 each = 


Shipping and handling 

Massachusetts residents add 5% sales tax 

TOTAL 


□ Check made payable to OMNI RESOURCES 

□ Mastercard 

Account Number _,____ __ 

□ VISA/BankAmericard 

Account Number_^ 

Credit Card Expiration Date_/__ 
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□ C.O.D. 
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Address 

City _ 

State_ 


Phone Number ( 


Authorized Signature. 


(Please allow approximately three weeks for delivery) 
Money bock guarantee if not completely satisfied 


FLIP/FLOPPY" DISK 

with twice the byte 

OMNI is pleased to bring you a reversible 
5Y-T mini diskette...the FLIP/FLOPPY DISK. 

Now you can record on both sides for twice 
the storage capacity of a single sided 
disk. And you'll be able to do it far 
more economically, too! 

Each OMNI FLIP/FLOPPY DISK Incorporates 
all of the quality features you’d expect 
from the very best single sided disk. 


Copyright© 1901 by OMNI Resources 
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valid memory-access cycle; BUSY is then made true to 
identify the read-modify-write portion of the instruction. 
The value at address hexadecimal 1000 is read, shifted, 
and written back to memory, LIC is then made true to in¬ 
dicate the last cycle of the instruction, LIC, AVMA, and 
BUSY are all valid from the rising edge of the Q clock. 

Software 

The MC6809 and MC6809E have a powerful instruc¬ 
tion set, including a variety of indexed addressing modes, 

CYCLE # 1 1 | 2 I 3 I 4 I 5 I 6 I 7 I 8 

■ njnjnjTjnjTjn_n_n_ 

° TJTJTJTJTJTJTJOJIJ 

ADDRESS )( 100 f lOl^f 102 )[FFFFyi0Q0~](FFFFyia0O~][ 

a*™ ~~ r^i» r »o q« x ^e xiij 
«'* J \_/ 

busy _/ \_ 

LIC _ / \ _ 


AVMA 


Figure 4: Timing relationships of MC6809E signals during an 
A SR (arithmetic shift-right) instruction. All numbers shown are 
in hexadecimal 


16-bit math functions, and versatile stack-manipulation 
instructions. They support position-independent reen¬ 
trant code and the multiple-stack architecture required by 
many high-level languages, including Pascal. 

The processor's architecture and programming model 
are shown in figure 5. There are two 16-bit stack pointers 
(S and U) and two 16-bit index registers (X and Y), Two 
8-bit accumulators are provided, but they can be used as 
a single 16-bit accumulator (D) to perform double¬ 
precision additions and subtractions. The DP (direct- 
page register) allows a "floating" 256-byte page for direct 
(8-bit address) instructions, (This saves on the amount of 
code and time required to access frequently used 
variables.) 

Both stack pointers also support all indexed addressing 
modes, and both index registers can be used as stack 
pointers; 

PUSHAX STA 0,-X TO PUSH, PNTR IS DEC, 

THEN STORE A 

PULLAX IDA 0,X+ TO PULL, LOAD THEN 

INCR PNTR 

This code implements stacks with the X and Y index 
registers. The X register is used as a stack pointer that 
always points to the last entry in the stack. The 
automatic "predecrement" indexed mode is used to imple¬ 
ment a push to the stack. (The X register is first 
decremented by one, and the A accumulator is stored at 
the location pointed to by X.) In the same fashion, a pull 
is accomplished with the load-accumulator-indexed in¬ 
struction with an automatic postincrement operation. 
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The professional wants good soft¬ 
ware, wants it fast and backed by 
expert service — There's one answer 
— Westico, the Software Express 
Service that really delivers... 



Call (203) 853-6880 tor overnight delivery or. .. 
when you need expert service. 

— Quality Software! 

Westico constantly Improves Its 
quality software in a wide range of 
categories including: Accounting, 
Professional Time Accounting, Text 
Processing, Planning and Analysis, 
Telecommunications, Data Man¬ 
agement, Development Tools, Lan¬ 
guage Processors. 

— Your Program Overnight! 

Westico knows that the speed in 
which you receive a program is 
often a key consideration in your 
selection, That's why Westico is the 
only software company to offer 
overnight delivery, 

— Our 24-Hour 
Computer Hotline! 

For detailed program information 
or for quick access ordering, just 
d ia l-up the Westico computer (300 
baud) (203) 853-0816. 

— The Software for a wide 
variety o( CP/M™ and other 
computer systems: 

TRS-80 Model II, Apple, Vector 
Graphic, iCom, Cromemco, North 
Star, Micropoiis, Ohio Scientific, 
Altos, Dynabyte, SuperBraln and 
more. 

— Professional Service 

Westico is staffed by experts who 
understand your software and the 
equipment on which it runs. It's 
nice to know when you need serv¬ 
ice or advice, a Westico expert is 
standing by, 

Send for our NEW FREE Catalog. 


— Professional Software 

Current Westico products with new 
prices for complete systems and 
documentation alone: 

Accounting: ACCOUNTS PAYABLE 
495/60 • ACCOUNTS RECEIVABLE 
495/60 • CLIENT WRITE-UP 895/60 

• GENERAL LEDGER 495/60 • INVEN¬ 
TORY CONTROL 595/60 • PAS-3 
DENTAL 990/40 • PAS-3 MEDICAL 
990/40 • PAYROLL 495/60 • PROP¬ 
ERTY MANAGEMENT 895/60. 

Professional Time Accounting: 

DATEBOOK™!! 295/25* ESQ-1 Legal 
1495/50 • ESQ-1 Legal Demo 75/50 

• PTA 595/40 • PTA Demo 75/40, 

Text Processing: MAIL-MERGE™ 
125/25 • MINCE 125/25 • SPELL- 
GUARD™ 295/25 • TEXTWRITER 
125/20 • WORDMASTER™ 145/40 

• WORDSEARCH™ 195/40 * WORD¬ 
STAR™ 450/60. 

Planning & Analysis: MILESTONE™ 
295/25 • MINIMODEL 495/50 • STAT- 
PAK 500/40 • TARGET 195/25, 

Telecommunications: ASCOM 
175/20. 



. . Dial-up our 24-hour Computer Hotline (300 
baud) (203) 853-0816 for program information or 
orders. 

Data Management: CBS 395/50 • 
CBS Demo 75/50 • CBS LABEL 
OPTfON 80/10 • HDBS 300/35 • 
MAILING ADDRESS 395/60 • MAG- 
SAM III 145/25 • MAGSAMIV 295/25 

• MDBS 900/35 • MDBS DRS 300/5.* 
MDBS RTL 300/5 • MDBS QRS 300/5 

• PRISM/ADS 795/55 • PRISM/I MS 
495/55 • SELECTOR IV 550/35 • 
DATASTAR™ 350/60, 

Development Tools: GENERAL SUB¬ 
ROUTINE PAK 295/30 • APPLICATION 
UTILITIES 495/30 • STRING BIT™ 65/15 

• STRING/80™ 95/15 • STRING/80 
SOURCE 295/-. 


Language Processors: LYNX Over¬ 
lay loader 250/25 • BASIC COM¬ 
PILER 395/25 * BASIC-80 350/25 • 
CBASIC-2 120/15 • NEVADA COBOL 
150/25 • PASCAL/M 175/20 • PAS- 
CAL/MT - 425/30 • PL/l-80™ 475/35 

• S-BASIC™ 295/25, 

Miscellaneous: SUPERSORT 1225/40 

• SURVEYOR 550/60 • ULTRA¬ 
SORT It™ 165/15. 

New from Westico 

MILESTONE: Tough Planning Jobs 
Made Easy 

MILESTONE is a powerful new tool for 
managers and planners, which orga¬ 
nizes complex projects and Identifies 
job schedules essential to on-time 
completion. 

MILESTONE finds the critical path through 
hundreds of Interrelated tasks and 
determines where slack time can be 
eliminated. 

Equally significant MILESTONE computes 
manpower requirements and costs, allo¬ 
cating them to proper schedule periods 
and up to nine manpower skiU/cost 
levels can be allocated to each task, 

With MILESTONE, projects can be meas¬ 
ured in hours, days, weeks, months, 
quarters or fiscal quarters; with provision 
to specify working hours, hol idays, vaca¬ 
tions and other non-productive time 
periods for up to 8,196 years. 

Reschedule or complete tasks, revise 
prerequisites, play "What IT games. 
MILESTONE immediately displays the 
results on your screen or printer — either 
as a fable or graph! 

MILESTONE is easy to use and requires 
no programming! 

System with full documentation — $295. 
Documentation alone — $25. 

Versions for CP/M. APPLE PASCAL and 
CDOS. 

4 WAYS TO ORDER 

* Wife Westico,, Inc., 25 Van zant Street. 
Norwalk, CT 06855. 

* Call (203) 853-6880. 

* Telex 643-788. 

• Dial-up our 24-hour computer (300 baud) 
(203) 853-0816- 

MasterCard and VISA accepted. 

Prices do not Include shipping and are subject 
to change. In CT add V/ 2 % soles tax. 

Manual price may be credited toward pur¬ 
chase of software. 

Dealer Inquiries invited. Copyright £1961 Westico, Inc, 

WESTICO 

The Software Express Service 

25 Van Zant Street * Norwalk, Connecticut G6655 
(203) 353-6880 * Telex 643-783 











listing 1: A completely reentrant search routine for the 
MC6809E, Each routine in a program passes parameters on a 
stack and returns them on the stack. 


********* CHARACTER search***^*********** 

SEARCH A TABLE OF LENGTH N STARTING AT 
LOCATION TAB TO FIND CHAR. IF THE SEARCH 
IS SUCCESSFUL, RETURN WITH ADDRESS ON 
THE STACK AND C=l, IF NOT THEN CLEAN THE 
STACK AND RETURN WITH C=0 

ON ENTRY CHAR, N AND TAB ARE ON STACK 

REGISTER VOLATILITY: A,B,X,Y,CC 


CHAR 

EQU 

0 

OFFSET ON STACK TO CHAR 

TAB 

EQU 

1 

2 BYTE ADDR OF TABLE 

N 

* 

EQU 

3 

NUMBER CHARS IN TABLE 

SEARCH 

LDX 

TAB ,5 

GET ADDR OF TABLE IN X 


LDB ' 

N, S 

GET N 


LDA 

CHAR,S 

GET CHAR TO FIND 

SI 

CM PA 

,X + 

CHECK FOR MATCH, INC FNTR 


BEG 

FOUND 

GOT IT 


DECS 


DEC COUNT 


BNE 

si 

NOT FINISHED YET 

NOT 

ANDCC 

#$FE 

CLEAR CARRY 


LEAS 

4,S 

CLEAN STACK 


RTS 


RETURN 

FOUND 

ORCC 

#501 

SET CARRY 


LEAS 


CLEAN STACK 


LDY 

o,s 

GET RETURN ADDR IN Y 


STX 

0,S 

PUT CHAR ADDR ON STACK 


JMP 

0, Y 

RETURN TO CALLER 


PA^CALCl 

A screen oriented electronic worksheet 


Pascalc is: 

• An easy to use report generator 

• Written in U.C.S.D. Pascal 

• Compatible w/APPLE, CP/M & 

TRS-80 Pascal Systems 
You can produce balance statements, profit pro¬ 
jections and cash flow analysis reports perfectly 
with a minimum of time and effort. Pascalc features 
flexible formations-design reports just as you wish, 
NO PROGRAMMING KNOWLEDGE IS NECESSARY!! 


AVAILABLE NOW FOR AN 
INTRODUCTORY PRICE OF 

$9fif|00 Regularly 
fcVU *300.00 


To Order Or For More Information: 

CONCOMP INDUSTRIES 


8338 Center Drive 
La Mesa, California 92041 



(714)464-6373 

DEALER INQUIRIES INVITED 



The A accumulator is loaded with the value pointed to by 
X, and the X register is incremented. In any case, the 
stack pointer points to the last byte on the stack, 

The proper use of stacks in an MC6809 machme-lan- 
guage program allows completely reentrant code to be 
written, making recursive routines easy to implement. 
Each routine passes parameters on a stack and returns 
them on the stack, as well as keeping any temporary 
variables there. An example of this is shown in listing 1. 

The MC6309E also supports position-independent code 
through its relative-addressing mode and LEA (load ef¬ 
fective address) instruction. Two types of branches are 
provided—short and long. The short-branch instructions 
have a single-byte signed offset from the current location, 
allowing a branch within the 256-byte page centered on 
the branch opcode. The long-branch instructions have a 
2-byte signed offset, allowing branches to anywhere in 
the 16-bit address map, 

A particularly useful relative-address mode is the PCR 
(program counter relative) mode. This allows the use of 
the program counter itself as an index register. Using this 
mode in conjunction with the LEA instruction allows the 
calculation of absolute addresses at run time, even 
though the final execution address may not be known at 
assembly time. 

The LEA instruction loads the effective address of an 
operand into an index register instead of the operand 
itself, allowing absolute addresses to be calculated in 
position-independent code: 

TABLE RMB 20 START OF DATA TABLE 

LEAX TABLE,PCR GET ADDRESS OF TABLE 
LDA ,X + GET A BYTE OF DATA 

The LEAX instruction loads the absolute (effective) ad¬ 
dress of TABLE into the X register, even though this dif¬ 
fers if the routine is executed at different addresses. 

Multiprocessor Systems 

There is considerable debate about what a multi¬ 
processor system should do and how it should be imple¬ 
mented. On one hand are loosely coupled systems, in 
which several computers communicate with one another 
(over a serial link, for example), each processor doing 
part of a larger job. Local processors can preprocess raw 
data into a more manageable format to be used with 
more comprehensive algorithms on another computer. 
On the other hand are tightly coupled systems, in which 
several processors share a common bus (of a given band¬ 
width), using the same memory and I/O (input/output) 
interfaces in a timeshared fashion. The MC6809E was 
designed for this latter type of system. 

Two types of systems are considered here, the local/ 
global and the global-only. In the local/global system, 
each processor has a local bus with a block of program- 

Text continued on page 146 
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GUARANTEED RELIABLE 
FOR 2 FULL YEARS. 


Unprecedented product reliability deserves an 
unprecedented warranty. IMS International 
provides its dealers with both. 

Our commitment is real. 

We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered. 

The success of our dealers will insure our 
continued growth. That's why IMS International 


is committed to providing every IMS dealer with 
these distinct advantages in todays marketplace: 

• 2 year warranty 

• Low retail cost 

» Best margins in the industry 

• Protected territories 

• Full factory technical support 

• Complete system delivery in 30 days 

• Comprehensive advertising and promotional 
support 

For more information about IMS International's 
"Reliables" and our unique dealer plan, call 
714/978-6966 or write us: 



INTERNATIONAL 


2800 Lockheed Way 
Carson City, NV 89701 
Telex: 910-395-6051 
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BUS ARBITER 


Figure 6: Block diagram of a global-only multiprocessor system * Each of the four microprocessors shares the systems memory and 
I/O resources using a round-robin priority system. 
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"By expanding our potential, 
we help you expand yours’’ 

"As a Vector computer, I’d like to introduce you to the 
newest member of the Vector computer family: me!' 

"I’m a Vector 5005 Multi-Share™ system,with all the 
intelligent, convenient characteristics of our 3005, and 
then some. I am a truly integrated word and data processing 
system,and I can stand alone or support up to a total of 5 
terminals and 2 printers. I can be typing a letter, doing data 
entry, updating the general ledger, checking inventory, and 
doing a cash flow forecast on different terminals all at the 
same time. 

"I use sophisticated, big computer error correction 
techniques for the security and integrity of your data. My 
advanced Winchester hard disk gives you 5 megabytes of 
storage for convenient, fast access to large amounts of infor¬ 
mation—without the inconvenience of changing floppy 
disks. In addition, I fit in equally well in small businesses 
{where the need is for perhaps 2 terminals) or in corpo¬ 
rate environments (where I can be used as a multi-station 
word processor or comprehensive departmental machine)!’ 

“For more information and your local dealer, call us 
at 800-423-5857. In California, call 800-382-3367. Or write 
to us at 31364 Via Colinas, Westlake Village, CA 91362. 

"We Vector 5005s are here. Each time we get closer to 
our full potential, you get closer to yours!' 
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BUSY* BUSY 1+ BUSY2 + BUSY3 + 8USY4 

Figure 7\ State diagram of the bus arbiter used in a four- 
processor system. This resolves conflicts regarding which pro¬ 
cessor has access to the system resources. 


Text continued from page 142; 

mable memory not shared by the others; a global bus 
makes available the memory and I/O that is shared. Ar¬ 
bitration takes place only when one processor wishes to 
use the global bus. In a global-only system, all processors 
share the same global bus and every cycle must be ar¬ 
bitrated. 

The block diagram in figure 6 shows a global-only sys¬ 
tem Ln which four MC6809Es share a block of memory 
and some I/O interfaces. Each processor is connected to 
the bus via three-state bus buffers controlled by the bus 
arbiter. The AVMA lines of each processor are connected 
to the arbiter to indicate which processor is requesting ac¬ 
cess to the bus. The BUSY lines are logically ORed to¬ 
gether to provide a single BUSY signal to the arbiter. 

The arbiter's control outputs are four grant signals that 
control the three-state buffers of their respective pro¬ 
cessors, and four stretch signals that stretch the E and Q 
clocks of each processor, separately. 

The function of the bus arbiter is to decide which pro¬ 
cessor will be granted access to the global bus during each 
cycle of the E clock. The arbiter determines access to the 
bus for each processor on a cycle-by-cycle basis. The 
clocks are stretched on the processors that are requesting 
the bus. Clocks are provided to the processor on the bus. 
This allows only one of the processors access during a 
given E cycle. During any given cycle, arbitration takes 
place for the next cycle unless BUSY is true, in which case 
arbitration is deferred until it becomes false. This is to en¬ 
sure that data is not modified during instructions requir¬ 
ing indivisible accesses. 

The state diagram in figure 7 shows the logical function 
of the arbiter. Each state represents the state of the grant 
outputs s hown in table 1. For example, in state 1, 
GRANT1 is true and the remaining grant signals are 
false. If BUSY is true, the next state is the same as the 
present state and the bus continues to be granted to the 
same processor. BUSY remains true for a maximum of 
two cycles. 

If no other processor requests the bus via its AVMA 
signal, the bus remains granted to the one currently hav¬ 
ing possession, even if it does not require it; this 
simplifies the logic of the arbiter. 

If the processor next requesting the bus is next in line to 
have highest priority (ier its number in the round-robin 
priority scheme is numerically next), it is granted the bus 
and the rest are denied access. If it does not request the 
bus and another processor does, the requesting unit with 
the highest priority is granted an access. 

The stretch signals are also generated by the arbiter. If 
a processor requests the bus and is denied, its grant will 
be false and its clocks will be stretched with both E and Q 
held low until that unit is granted the bus and can com¬ 
plete its access. If a processor has not requested the bus, 
its grant will be false and its three-state bus buffers will be 
in the high-imped a nee state, but its clocks will not be 
stretched—to allow completion of its nonmemory access 
cycle. This improves system throughput markedly in pro¬ 
grams where instructions having many internal cycles 
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Now for adults. 



Textwizard' transforms Atari Into a 
powerfully serious word processor. 


Textwizard™ is no kids game. It's a sophisticated 
md complete word processing program for the 
‘‘Atari 800 computer. 

Here is instant control over the creation, editing 
lind formating of any writing. Insert words. Replace 
phrases. Delete sentences, Move paragraphs, Auto- 
latically repositions surrounding text. ‘Textwizard™ 
[ioes it all with over 50 simple commands. 

On your command, Text wizard™ will search out 
|nd correct mistakes throughout your document, 
md it protects you from common operating errors 
|iy warning you before you make them. 


Textwizard™ will print out as many original 
"copies" as you need. In boldface, elongated or con¬ 
densed lettering, upper or lowercase, with propor¬ 
tional spacing. And you can store your work on a 
diskette. 

So, whether you write legal briefs, computer 
programs, or The Great American novel, Textwizard T 
can make your work easier. And though it's no toy, 
it's fun to use. 

At $99,95, you don't have to write a best-seller 
to afford Textwizard™ Textwizard™ is another of the 
many creative products from Datasoft. 


-rvu/iPi lire iwAr 


TM 


COMPUTER SOFTWARE 

Software for people who aren't easy to please. 

19519 Business Center Drive / North ridge, California 91324/(213) 701-5161 
Check your local software dealer or 

Send check or money order with $2.00 postage/handiing, California residents, add 6% sales tax, 

'Textwizard will perforin on a 32K system with one or more disc drives. It is compatible with the Atari^SZS, Centronics* 737 and Epson* MIX-80 printers. 

"Atari is a registered trademark of Atari Computers Inc, 
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State 


Outputs 


GRANTl 

GRANT2 

GRANT3 

GRANT4 

0(00) 

0 

1 

1 

1 

1(01) 

1 

0 

1 

1 

2(10) 

1 

1 

0 

1 

3(11) 

1 

1 

1 

0 

Table 1: 

State of the GRANT outputs of the bus arbiter, 

as shown in figure 7. State numbers are those shown in figure 

7. The binary output of the state-register flip-flop 

is shown in 

parentheses. 





AVMA* GRANT* STRETCH, v 


1 1 1 

0 1 0 

0 0 1 

Table 2: Truth table of the STRETCH outputs of the bus 
arbiter „ as shown in figure 7. N can have the values 1 , 2, 3, 
or 4. 


(such as a multiply instruction) are used frequently. The 
truth table for the stretch signals is summarized in table 2, 

If a processor, having the highest priority for that cy¬ 
cle, were to execute the fifth cycle of an ASR or similar 
instruction, the BUSY signal would prevent "rearbitra- 
tion" and the other processors would be held off for three 
cycles. If all the processors did the same thing, each 
would have its clocks stretched for nine cycles. With a 
1 MHz E clock, this is 9 ps. Since the maximum time a 
clock (E or Q) can be low is 9.5 a maximum of four 
processors can be used in a system of this type. If 
MC68B09Es (rated at 2 MHz) are used, eight processors 
can be put on the same global bus. 

A circuit implementing the bus arbiter is shown in 
figure 8. The state machine of figure 7 is implemented us¬ 


Talking 
Terminals 
Create Jnbs 
For Blind. 

FSST.. .Frw Sean Speech Terminal 

FSST permits blind individuals to handle 
hundreds of computer and communication 
related jobs without the need to know braille. 

This device, which offers unlimited full 
word or character by character audible 
delivery, permits operators to call up infor¬ 
mation and scan it at operator-designated 
speeds. AVC-1, the audio voice communicator, 
provides users with audio output from 
existing micros (TRS-80, Apple, etc.). 

AVC-1 as well as the FSST full speech 
terminal, offers more features and better 
speech quality at a lower price than ever 
before available. 

"Commemorating the International Year of 
Disabled Persons" 

For more information contact: 



WSyslemStlnc. 


3132b 5.E. Jay Street, 
Stuart, Florida 33494 
(305) 283-4817 


ing a 74S287 256 by 4-bit PROM, and a 74LS273 octal 
latch as the next-state latch. Since the AVMA signals 
change with the rising edge of Q, these signals are latched 
by the falling edge of E, preventing the inputs to the 
PROM from changing during arbitration. The outputs of 
the arbiter are state bits that are decoded with a 74LS139 
dual 2-bit to 4-Iine decoder. The separate grant lines con¬ 
trol the enable signals of the three-state buffers, and the 
stretch signals send the E and Q clocks to the separate 
processors. 

The reset state presents a special problem. When the 
RESET line is brought low and returned high, the pro¬ 
cessors fetch their restart vectors from locations hexa¬ 
decimal FFFE and FFFF. This means that all the processors 
would execute the same code—hardly an improvement. 
One way to prevent this is to designate one processor, 
number 1, for example, as the master. The decoding for 
the restart vectors would then include GRANTl, so pro¬ 
cessor 1 would restart into code that would perform the 
I/O and set up the operating system. The other three 
units would restart to another location containing a 
SYNC instruction. 

Since the interrupt masks E and I are set during reset, 
the SYNC instruction causes the processor to wait until it 
receives an interrupt to continue execution. The master 
processor then writes a jump instruction to the code that 
each processor is to execute in the location following the 
SYNC instruction, A PIA {programmable interface 
adapter integrated circuit) can be used to toggle the IRQ 
(interrupt request) lines to each processor, in turn, to ini¬ 
tiate the execution of the application program. 

Semaphores 

Now that the processors are all executing code, how do 
they communicate with one another? They will possibly 
need to pass data from one to the other. Perhaps one will 
need to pass a pointer to data that has been processed to 
another unit, or it might need to output data and will re¬ 
quire an I/O device. How can a resource be allocated to 
one processor and its use be made known to the others7 
The answer is semaphores. 

A semaphore, in this system, is a memory Location set 
aside by the programmer to be a flag indicating the avail¬ 
ability of a resource, memory, I/O, or whatever. The 
semaphore must show a resource as being allocated or 
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AVMA1 AVMA2 AVMA3 AVMA4 RESET 



Figure 8: The circuitry used to implement the bus arbiter , Information based on table I and table 2 (stored in the PROMJ is decoded 
to produce the states shown in figure 7. 


unallocated when read by a processor. If it was 
unallocated, it must show allocated the next time it is 
read. 

Since bus accesses are performed on a cycle-by-cycle 
basis, there is the possibility that one processor might 
read the semaphore, finding it unallocated. Another pro¬ 
cessor might read it and find it still unallocated before the 
first processor has a chance to change the semaphore. At 
this point, the resource might (mistakenly) be allocated to 
both units. 

To prevent this, the BUSY signal is used to defer bus 
"rearbitration/' The shift instructions (which are of the 
read-modify-write type) can then be used to implement 
true semaphores: 

CHECK ASR SEM READ SEMAPHORE 

BCS FREE CAN NOW USE PRINTER 
BRA CHECK IN USE, TRY AGAIN 
FREE EQU * PRINTER ROUTINE HERE 

The ASR instruction is used to allocate a printer to a 
processor. The location shown symbolically as SEM con¬ 
tains the value 0 if the printer ts already in use or the 
value 1 if it is free. The ASR SEM instruction reads the 
location and shifts bit 0 into the carry bit of the pro¬ 
cessor, At the same time, a 0 is shifted into the high-order 
bit of the location and all other bits are shifted to the right 
one place. The result is the value 0. This is then written 
back into memory. 

During the two cycles preceding the last write to mem¬ 
ory, the BUSY line is high, preventing any other pro¬ 


cessor from accessing the bus. The BCS (branch-on- 
carry-set) instruction that follows will branch to FREE If 
the printer was free. If this is not the case, the program 
loops back to CHECK to try again. To reset the 
semaphore and make the resource available, store a 1 in 
the semaphore location. 

The Local/Global System 

One problem with the global-only type of system is 
that, since the processors must access the bus constantly 
to fetch opcodes, system efficiency suffers. One way to 
increase efficiency is to provide each processor with a 
separate, local bus with memory in which to store a pro¬ 
gram and a portion of the data as well. The only time a 
processor will be slowed is when it needs to access the 
global bus. This is called a local/global system. 

A block diagram of a local/global system is given in 
figure 9. The top address bit (A15) is used to determine 
whether an access is local or global. Addresses hexa¬ 
decimal 7FFF and below are global; 8000 and above are 
local. This places the restart and interrupt vectors in local 
address space, alleviating the restart problem mentioned 
earlier. The BUSY signal should also be gated with A15 to 
prevent the holding off of "rearbitration" when one of the 
processors is busy on the local bus. In the system shown, 
the processors are partitioned functionally. Processor 1 
performs all I/O. Processor 2 executes the operating 
system and directs the operation of the others. Processor 
3 and Processor 4 perform data manipulations. 

Since it is not known whether an access as indicated by 

Text continued on page 154 
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SayAhh... 



Our New grafixPLUS™ 80-column printer 
opens wide for easy servicing. 


Introducing the newest members of our 
grafixPLUS™ family—the DP-9000 Series 80/132 
column printers—built on the same tradition of 
quality printout, solid design and low cost of 
ownership established by our 132/220 column 
DP-9500 Series. 

A Case for Serviceability 

Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam¬ 
shell case swings open exposing all major compo¬ 
nents. This easy access plus built-in self-test and 
minimum component count yields an MTTR of one- 
half hour. The 9-wire print head replacement's even 
simpler.. .two screws and it’s out. Without 
opening the case. And without a service call. 


it-in and print. Also standard are: a sophisticated 
communications interface forprinter control and 
full point-to-point communications, DEC PROTO¬ 
COL, and a 700 character FIFO buffer. An addi¬ 
tional 2K buffer is optional. 

When you're ready for a printer (or several 
thousand), look into the grafixPLUS DP-9000 Series 
from Anadex—you’ll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 




..the plus in printers 



Performance Plus 

The DP-9000 Series prints the full ASCII 96 charac¬ 
ter set, including descenders and underlining, bi¬ 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 
density—switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 
with dot resolutions of 72X75 dots/inch under 
direct data source control. 

Interface Flexibility 

The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so con¬ 
necting your computer is usually a matter of piug- 


SALES OFFICES: San Jose. CA (408] 247-3933 


Fullerton, CA (714) 871-0501 * Wakefield. MA (617) 245-9160 • Austin. TX (512) 327-5250 


ANADEX, INC, • 9825 DeSoto Avenue • Chatsworth. California 91311, U.S.A. • Telephone (213) 998-8010 • TWX 910-494-2761 


ANADEX, LTD. * Dorna House, Guildford Pood • West End, Woking, Surrey GU24 9PW, England ■ Tel: Cftobfrann (09905) 6333 * Telex: 958762 ANADEX G 
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Figure 9: BfocJt diagram of a local/global multiprocessor system. 

































































































COMPATIBILITY 

...thaffe the 910 


You no longer have to pay high prices for 
conversational terminals. Now you can get 
TeleVideo’s new 910 terminal at a low price 


TeleVideo engineering provides you with 
switchable emulations of the ADDS 25 /Viewpoint, 
Hazeltine 1410, Lear Siegler ADM-3A, 5A. Four 
switchable character fonts and five independently- 
controlled video attributes. 

• Microprocessor design offers OEM’s the 
flexibility of code changes. 

• You will get TeleVideo’s high quality value and 
features. 

• The 910 uses the same monitor, keyboard, 
and case as our popular 912/920. This 
means field-proven reliability. 


(JjTeltMdeo 


TeleVideo Systems, Inc. 

■*'*'•* 1170 Morse Avenue 

Sunnyvale, CA 94086 
408/745 7760 
800 / 538-8725 (outside CA) 
TWX 910-338-7633 

Nationwide field service is available from General Electric Co 
Instrumentation and Communication Equipment Service Centers. 


The Value Leaders 


Santa Ana. CA 714/557-6095; Sunnyvale. CA 408/745-7760: Dallas, TX 214/980-9978; Atlanta. GA 404/255-9338: 
Bloomindale, 1L 312/351-9350; Morris Plains, MJ 201/267-8805; London 44 9905-6464 
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AVMA is going to be global or local, bus arbitration can¬ 
not be accomplished until addresses for the current cycle 
become valid. Addresses do not become valid until t AD 
{200 ns in a processor rated at 1 MHz) after the rising 
edge of E, and arbitration must be complete before the 
rising edge of Q to prevent BUSY from switching to the 
valid state for the next cycle. 

The E-low-to-Q-high time (i EQ ) is 250 ns at 1 MHz, Ar¬ 
bi tra ti on must be complete in t £Q — t AD = 
250 ns—200 ns = 50 ns. Assuming Schottky buffers for 
the A15 line, there will be a 7 ns delay through the buffer, 
a 45 ns propagation delay through the 74S287 PROM, an 
8 ns propagation delay through the 74S139, and a 22 ns 
delay for the bus buffers to release from high impedance. 
This is a total of 82 ns arbitration time. Clearly, this is 
not sufficiently fast. One solution is to redesign the ar¬ 
biter using random logic to reduce the arbitration time. 


Another solution is to slow the system clock to less than 
1 MHz, but this reduces throughput. A better solution is 
to use MC68A09Es. The address delay, t AD , is only 140 ns 
in this part. With a 1 MHz clock, this requires 250 ns 
”140 ns = 110 ns to arbitrate, leaving a 28 ns margin. 

This type of system can use cost-effective 16 K-bit 
dynamic memory devices by applying the 6809's unique 
method of software refre sh. In this method, an oscillator 
is connected to the NM1 line, causing a nonmaskable in¬ 
terrupt to be generated periodically. The interrupt 
routine executed with each interrupt is used to refresh the 
dynamic memory, and the oscillator is set at a frequency 
allowing all the memory to be refreshed frequently 
enough to retain all its information. The interrupt routine 
is 128 page-2 "pre-byte" opcodes {hexadecimal 10), each 
of which increments the program counter and fetches the 
next byte (each instruction takes only one machine 
cycle). This routine quickly cycles through all possible 
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Powerful 
New Alternative 
To Vi si Calc™ 


For CP/M based microcomputers, 
SuperCalc is the superior new "electronic 
worksheet ” for businessmen. Complex calcu¬ 
lations, alternative recalculations , and 
numerical forecasting are easy. Just type in 
your numbers - SuperCalc does the rest 
SuperCalc pays for itself almost immediately, 
and eventually it will save enough in time and 
money to pay for your computer as well! 

Dealer and distributor inquiries welcome . 
SORCIM Corporaf/an, 405 At do Ave. r 
Santa Clara, CA 95050 , (408) 727-7636 


"What was needed for the OSBORNE 1 was 
an easy-to-understand CP/M based alterna¬ 
tive to VisiCalc from a qualified T reliable 
company. SuperCalc by SORCIM is all that ,.. 
and more. ” 

Adam Osborne 

Developer of the OSBORNE 1 
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ATARI 

Special 32K 800 System 

800 W/32K, recorder 

star raiders, joysticks... $935 

800 (16K> - ...$744 

810 Disk Drive ..Call 

825 Printer.$710 

850 Interface...$155 

410 Hecorder. $70 

830 Modem. $140 

Star Raiders..$ 45 

16K Memory. $ 75 

32K Memory.$150 

DISK DRIVES 

Lobo 

Apple 1st Drive...$490 

Apple 2nd Drive.$410 

MODEMS 
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Apple Cat ||.Cal l 
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SOFTWARE 
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Fric.Feed Opt. for MX-80.$50 

NEC.Call 
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Microline 82.$515 

Microline 83.$755 

Oume .Call 

Texas instrument 

810 Basic. . $1480 

810 Loaded. . $1739 
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intertec Data 
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Centronics 779. 
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WAREHOUSE (602) 954-6109 1-800-528-1054 
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McGraw-Hill helps you do business 
in the People's Republic of China. 


You know how advertising in 
McGraw-Hill magazines helps your com¬ 
pany contact prospects, arouse interest in 
products, overcome sales resistance.and 
create preference when you're selling to 
businesses here in America. 

But you may not know that McGraw- 
Hill's American Industrial Report can do the 
very same things to help you sell to your 
toughest prospects in the People s Republic 
of China And you also may not know that 
American Industrial Report, as the first U.S. 
technical magazine accepted into modem 
China, has more than five years of experi¬ 
ence and marketing expertise. 

During the early 1980’s, the People's 
Republic of China will spend an estimated 
$30 hiilmn-pLus for foreign technology and 
capital goods,. By 1985, they 1 11 he buying a 
projected total of 512-15 billion worth fimm 
companies in the United States. 

Obviously, the People's Republic of 
China is an important new market for 
American manufacturers. 

But it's ene thing to identify an impor¬ 
tant new market. And quite another to suc¬ 
cessful ty capture a share of It, 


Belling industrial products in the PR-C. 
Involves Lhe same problems m selling them 
in the LLS- 

Plus the problems of a difterertL lan¬ 
guage and culture. And a different political, 
economic and foreign trade system. 

There are almost 1 billion Chinese, 
McGraw-Hill's American Industrial 
Report reaches the J%you need 
to do business with. 

Every month, American Industrial 
Report reaches 35,000 end-users.engineers, 
managers. FVreign'lV&de Corporation and 
ministry officials. With an estimated pass- 
atong of 50 reader* per copy, that gives you 
exposure to 1 million Chinese—the -l 1 # of 
the population who. os key decision-makers, 
are your key prospects. 

American Industrial Report also helps 
you reach them in their own language. With 
free translation of your advertising copy 
into modern Chinese characters — the kind 
used in technical journals in the PR,C. r not 
Hong Kong or Singapore. We also give you 
free, expert advice on how In avoid the kind 
of political and cultural errors that couid 


alienate or confuse the very people you're 
trying to sell to, 

A free guide lo telling in the RRjC. 
and to ttw magazine that hdpt 
you do it. 

American Industrial Report would like 
to share what it's learned over more than 
five yea re of serving end-users in the People’s 
Republic of China - and serving American 
advertisers who want to eel I to them 
We've put it all into a free 84-page 
guidebook, which you can get by writing 
American IndustrialRepctrt, 1221 Avenue of 
the Americas, New York, New York 10020 
Or calling Robert Christie at 212-997-6730. 
Write or call for yo-ur copy today 
Now that the People's Republic of China 
has opened the door, see how American 
Industrial Report can help you get a foot in (V 



McGraw-Hill Magazine* 


combinations of the 3 low-address lines (AO thru A7), 
which is sufficient to refresh all the 16 K-bit memory 
devices being used. The memory used may be very slow 
because the entire cycle is available to access it (since 
there is no hidden refresh). However, the global memory 
must have hardware-refresh circuits because the stretched 
cycles caused by the shared bus preclude efficient refresh 
by the above method. 

Applications 

The systems described earlier provide a high concen¬ 
tration of processing power with the ability to com¬ 
municate over a high-bandwidth medium, the global bus. 
Appropriate applications for this type of machine include 
problems that can be broken into subproblems not re¬ 
quiring access to the full block of data; mathematical op¬ 
erations on matrices are an example. Adding, subtract¬ 


ing, multiplying, finding the inverse, and finding the 
determinant of a matrix are all operations that can be 
partitioned successfully. If each processor can perform 
part of the operation and later combine the subproblem 
solutions, the speed of the system will be substantially in¬ 
creased over conventional serial methods. 

A different way to use a multiprocessor system is to 
functionally partition a problem. Using a separate pro¬ 
cessor for each task allows simplified system software but 
retains the cost advantage over separate, loosely coupled 
systems. Several users can do different tasks 
simultaneously without a reduction in throughput or the 
complication of multiple-task operating systems. In any 
event, multiprocessing certainly has a place wherever 
concentrated computing power is needed with maximum 
utilization of resources. Multiprocessing is the wave of 
the future.■ 
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THE 1981 SOFTWARE WRITER S 
MARKET lists hundreds of firms 
who want software from independ¬ 
ents. 

They will buy rights to your software 
or market and distribute it for you. 

Includes service bureaus, consult¬ 
ing companies, mini/micro manufac¬ 
turers, publishers, computer stores, 
international/national market out¬ 
lets — Wang, Apple, HP, ADL, Dig¬ 
ital, Atari, CDC, MCAUTO ... 



free updates for two months 
with this ad. 


Detailed writeups describe how they 
procure software from independ¬ 
ents, what kinds they want, payment 
rates, how they market, contract de¬ 
tails . ♦ * 

Names, addresses, phone numbers 
of key industry contacts. 

The only market report of its kind 
specifically for independents and 
small software businesses. 
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Computer Simulation 
of a Solar-Energy System 


Daniel Doan 
60 Wadsworth St #17H 
Cambridge MA 02X42 


Energy consumption in the United States in 1979 
exceeded 70 quadrillion Btus (British thermal units). 
That's a lot of energy. About 22% of that was consumed 
by residential space and water heating. If some of this 
energy could be supplied directly by the sun, the savings 
would be considerable. 

This goal could be attained in part by thermal-solar- 
energy heating systems, but their design presents some 
problems. For example, what collector area would be 
most cost-effective? Does the building need more insula¬ 
tion? Can a storage tank hold enough energy to supply 
the building with heat thru a cold spell? A simulator pro¬ 
gram can help answer these and other important ques¬ 
tions. 

A computer program using heat-transfer equations can 
use numerical approximation to effectively simulate a 
solar-energy system. Program users can begin simulation 
with the parameters of their home and learn the effect of 
changes in these parameters on the efficiency of a 
hypothetical energy system. In this way, an economical 
system can be engineered for a particular building and 
location without costly experimentation, 

A typical solar-heating system (figure 1) consists of a 
collector, storage tank, and pipes connecting these and 
the building, in this article, I consider only a circulating- 
water system, keeping in mind that the concepts are 
similar for a hot air system. 

The flow, storage, and exchange of heat are governed 
by several thermodynamic equations. Heat flow in any 
homogeneous material is given by the equation: 

H f = (T h - T e )/R f (1) 

where H f = heat flow in kilojoules per hour (kj/hr), 
T h = temperature on hot side of material, in degrees 
Celsius, T c — temperature on cool side of material in °C, 
and R f = resistance to heat flow in the material, with 
units of degree-hours per kilojoule (degree-hrs/kj). The 


About the Author 

Daniel Doan graduated from the Massachusetts Institute of 
Technology in 1980 with a bachelor s degree in electrical engineering. 
He is continuing his education at MIT in a master of science program . 
During the last four years, Dan has done research on a simulation 
system for power electronic circuits , in which an IM5AI8080 computer 
was used. 


resistance to heat flow is a constant, characteristic of the 
material thru which the heat transfer takes place. This 
equation will be used to calculate the amount of heat lost 
from the building. We can also calculate the amount of 
heat lost from the storage tank and that lost from the col¬ 
lector to the outside air. 

The thermodynamic equation for heat storage is: 

H s = m C v T„ (2) 

where H s = heat stored in the material, in kj, m = mass 
of the materia] in kilograms, C„ — specific heat of the 
material, in kj/kg-degree, and T a = absolute 
temperature of the material, in kelvins (ft). (Kelvins are 
equivalent to degrees Celsius plus 273,15.) In this 
equation, H s is the amount of absolute heat in the 
material. Any change in T a will result in a storage or loss 
of energy. 

When water is between 0 ° and 100 °C, its specific heat, 
or C„, is about 4.18 kj/kg-degree. Since one liter of water 
has a mass of about 1 kilogram in this temperature range, 
a tank of 1900 liters (about 500 gallons) can store 7942 
kilojoules of energy for each degree it is heated, accord¬ 
ing to equation (2). 

Heat exchange, in this case thru water pumped in 
pipes, is given by the equation: 

H x = mjC v {T s - T d ) (3) 

where H x = amount of heat exchanged, in kf/hr, 
nijr — mass flow rate of water in liters/hr, C v = specific 
heat of water, T s — temperature of heat source, and 
T d = temperature of the heats destination. 

This can be restated as: 

H r - (I, - T d )/R x 

where R x = l/(m f X C„). In this way the piping system 
can be modeled as a resistance to heat flow, and our 
simulation will take advantage of this fact. 

To increase our understanding of the simulation, we 
can make an analogy between a thermal system and an 
electrical circuit. Basically, electrical and thermodynamic 
systems have much in common, according to their 
dynamics. If we suppose that heat is analogous to electric 
charge, then heat flow is analogous to current. Thermal 
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Figure 1: Diagram of a water-based 
thermal-energy system that will provide 
home heat using solar energy as a source. 
The water tank serves as a temporary 
energy-storage area , which can provide 
heat on cloudy days , 






Figure 2: Electrical simulation of heat 
flow in the solar-heating system shown in 
figure 1 . Current source 1 f simulates the 
solar collector. Resistors R d and R x repre¬ 
sent the water-piping system connecting 
the collector, the storage tank r and the 
house. Resistors R ef R if and R * represent 
paths of heat loss to the environment 
from the three main system components. The capacitances of C, and C k simulate the heat-storage capacity of the water tank and the 
house , respectively. The switch S symbolizes the house thermostat, closing when the house temperature goes below the thermostat 
setting. Diode D shows that heat wilt be transferred to the water tank only when the collectors temperature is greater than that of the 
tank. 


resistance can be compared with electrical capacitance. 
Compare equation (1) with Ohm's law: 

/ = (V* - V,)/R 

If the above analogies hold, we can see that the voltage in 
a circuit corresponds to the temperature in a thermal 
system. 

For a clear illustration that capacitance is the counter¬ 
part of heat storage in our analogy, compare equation (2) 
with the fundamental equation for charge on a capacitor: 

Q = CV 

Here C is the capacitance, and V is the voltage across the 
dielectric. If voltage is analogous to temperature, then in 
our simulation, heat storage can be modeled as 
capacitance. 

Our thermal system (figure 1) can now be described as 
an electrical circuit, as shown in figure 2. The piping 
systems from the collector to the tank and from the tank 
to the building are modeled by the resistances R d and R,, 
respectively. The switch S symbolizes the building ther¬ 
mostat, closed when building temperature is below the 
thermostat setting. The diode shows that heat will be 
transferred from the collector to the tank only when the 
temperature of the collector is higher than that of the 
tank. These heat-flow controls will be implemented in 
our computer simulation by IF statements and a flag in 
the program. 

The heat-storage capacity of the building is symbolized 
by C kt and R h shows the path of heat loss to the environ* 
ment. The heat-storage capacity of the water tank is 
shown by C r , and R r shows the path of heat loss from the 
tank. Operation of the collector is defined by the values 


of k and R c , The current source at the left of the circuit is 
a model of the sun's energy that strikes the collector and 
turns into heat. 

The amount of heat actually absorbed by the collector 
is less than the amount striking it. This is due to reflection 
from the cover plates and incomplete absorption by the 
collector surface. The ratio of heat absorbed to heat strik¬ 
ing is referred to as k, and is given by the equation: 

k = at” 

where a — absorptivity of surface (about 0.9 for most 
black paints), f = transmissivity of cover plate (about 
0,8 for glass), and n = the number of cover plates. 

Some of the absorbed heat wilt be lost to the environ¬ 
ment. This heat flows thru R c , the value of which is a 
parameter of the collector. The amount of heat gained 
from any solar collector can be described by an equation: 

hm — k I - ( T e - TJ/R C 

where 7\ = temperature of the collector, 
T a = temperature of environment, l out = amount of 
heat actually sent to the storage tank, and k and R c given 
as parameters. Commercially built collectors will list the 
values of k and R c on data sheets accompanying the units. 
Occasionally, this data will be given in the form of an 
efficiency equation: 

efficiency = k — U(T C — TJ/I t 

with k and U given, U is merely 1/R C . 

The hot-water-storage tank is modeled in our circuit by 
an RC {resistor/capacitor) network. The time constant of 
this RC network is R r C. If the tank is large and well jn- 


160 July 1981 €> BYTE Publication* Inc 


























MULTIUSER 



















Listing 1: The solar-energy system simulator written in 
CBASIC, The author attempted to use only those BASIC state¬ 
ments available in other versions of BASIC, to facilitate transla¬ 
tion. 

10 REM SOLAR EXERGY 

20 REM SYSTEM SIMULATOR 

30 REM BY DANIEL DOAN JUNE,I960 
40 REM 

50 REM DEFINE FUNCTIONS 
60 PI = 3.14159 
70 REM ARCCOSCX) 

80 EEF FNA(X)=PI X2-ATN(X/SQR C1—X *X)) 

90 REM DEGREES TO RADIANS 
100 DEF FNR (Y )=Y*PIX180 
110 REM 

120 REM DAYS IN MONTH 

130 DATA 31,28,31,30,31,30,31,31,30,31,30,31 
140 DIM MC12) 

150 FOR 1=1 TO 12 
160 READ MCI) 

170 NEXT I 
180 REM 

190 REM GET PARAMETERS 
200 FOR CD=1 TO 8 
210 COSUB 3260 
220 NEXT CD 
230 REM 

240 REM REVISE? 

250 GOTO 3000 
260 REN 

270 REN INPUT DATA 
280 GOSUB 2000 
290 IF IT<0 THEN 2500 
300 REN SETUP SUN 
310 GOSUB 2200 
320 REM 

330 REN LOOP ONE HOUR 

340 FOR MI=DT TO 60.0 STEP CT 

350 T=HR-tMI/60 

360 IS=B*SIN (CT- C12-WS)) *PIX(2*WS)) 

370 13=13*01X60 

380 IF K12-WS OR T>12+WS THEN IS=0 

390 REM ADD TO SUM1 

400 FT=FT+IS 

410 IF TC<TT THEN 470 

420 TC=RD*R CX (RC+RD)*(K*IS+TAXRC+TTXRD) 

430 IF TC>1Q0 THEN TC = 100 

440 II = (TC-TT)XRD 

450 II=II»DTX60 

460 GOTO 490 

470 TC=K*IS*RC*60XDT+TA 

480 11=0 

490 REM ADD TO SUM 2 
500 ST=5T+II 

510 REM CALCULATE TANK,HOUSE 

520 IF TH<TS THEN F=1 

530 IH=CTT-TH)XRX 

540 IH=IH*DTX60 

550 IL = (TT-TA)XRT 

560 IL=IL*DTX60 

570 REN TANK 

580 SI=II-F*IH-IL 

590 TT=TT+SIXCT 

600 IF TT>100 THEN TT=100 

610 REN HOUSE 

620 SI=F*IH-DT»CTH-TA)X(RH*60) 

630 TH=TH+SIXCH 
640 REM ADD TO SUM3 
650 HT=HT+IH*F 
660 F=0 

670 IF OP$="S" THEN GOSUB 2400 

680 NEXT MI 

690 REN SUM 4 

700 UT=UT+CTS-TA)XRH 

710 IF TH<TS THEN 880 

720 HR=HR+1 Listing 1 continued on page 164 


sulated, it will cool off very slowly. This means that its 
RC time constant is large. From equation (2): 

C, = m C, 

Since the specific heat C„ is 4.18 kJXkg-degree, C, is equal 
to 4.18 kJXdegree multiplied by the number of liters of 
water in the tank. A good time constant is a week, or 168 
hours, and that requires R, to be about 0.021 degree- 
hrs/kj for the 1900-liter tank. 

A 1-inch thickness of common fiberglass insulation has 
a thermal resistance value of about 1.95 degree-m 1 - 
hrs/kj. To convert this metric R-value or R-number to R,, 
it must be divided by the area insulated. The result is in 
units of degree-hrs/kj. If the 1900-liter tank has an out¬ 
side area of 20 square meters, 1 inch of insulation will 
give R, = 1.95/20 = 0.098 degree-hrs/kj. This would be 
sufficient to insulate the tank, but more insulation is 
recommended and will decrease the amount of heat 
wasted. 

The thermal-resistance coefficient of the building must 
also be calculated. This can be derived from the amount 
of insulation, heat loss thru windows ^nd doors, and the 
heating of infiltrating air. This is complicated and beyond 
the scope of this article, but a guide to this calculation can 
be found in Sound Control and Thermal Insulation of 
Buildings by Paul Close {see reference 1). An easier way 
to determine R k is to divide the number of degree-days in 
a year by the number of kilojoules of energy burned by 
the building's heating plant during that year. In this man¬ 
ner: 

R k = 24 X N/(H U X eff) X 5/9 

where N = number of degree-Fahrenheit-days in a year, 
H u = number of kilojoules burned by heating system in 
that year, and eff = efficiency of the furnace. The factor 
5X9 converts degrees Fahrenheit tq degrees Celsius, 

To find H„, the amount of fuel burned must be 
multiplied by its energy content. Coal contains about 
6.2 X 10 6 kj/metric ton, #2 heating oil contains about 
39,100 kj/liter (148,000 kj/gallon), and natural gas con¬ 
tains about 19,950 kj/m 3 (565 kJXft 3 ). The efficiency of a 
typical furnace is between 70% and 80%, but it should be 
measured for each individual furnace. The number of 
degree-days in a year for a specific geographic region can 
be obtained from local weather or radio stations. 

The heat capacity of the building C h cannot be easily 
determined from the design of the building. But the 
building cools down to the temperature of its environ¬ 
ment exponentially as a function of time, with no heat 
source, by the equation: 

T = (T, - T.) exp (-t/R h C k ) -I- T, 

Here, T t = initial inside temperature, and 
T, = temperature of the environment. The time it takes 

leaf continued on page 168 


162 July 1901 © BYTE Publication* Inc 





IF YOU NEED $5,000.-20,000 EVEN UP TO 500,000 TO 
START A NEW BUSINESS OR TO EXPAND AN EXISTING 
FIRM—THEN READ WHY YOU TOO WILL CALL THIS 
INCREDIBLE MONEY RAISING MANUAL 


“THE SMALL BUSINESS BORROWER’S BIBLE” 

Practically prepares the loan application tor you llne-by-line...the “proper” way. 

All properly prepared applications are processed faster,..no red tape! 

Guaranteed Loans...Dlrect Loans...and Immediate Loans are available now! 


Moat men and women serioualy interested In starling their own business are eligible to apply — Including those who already own a business and 
need capital fast for ex pans Ion ...or to stay afloat... even If they’ve been flatly refused by banks and turned down elsewhere! Yet too, many never 
qualify, simply because they do not know how to “property” prepare the loan application... 


In order to help those people 
applying for these guaranteed and 
direct loans fill out their loan 
applications the "right way” ICC 
Business Research, through its 
diligent compilation and research 
efforts, has successfully assem¬ 
bled and published a compre¬ 
hensive, easy-to-follow seminar 
manual: The Money Raiser's 
Guaranteed end Direct Loans 
Manual. 1 hat will quickly show you 
practically everything you'H need 
to know to prepare a loan applica¬ 
tion to get federally Guaranteed 
and Direct Loans 
Here are |ust some of the many 
important benefits the Money 
Raiser's Guaranteed and Direct 
Loans Manual provides you with 

* a completely filled In sample set 
of actual SBA loan application 
forms, all property filled in for 
you to easily follow—aids you in 
quickly preparing your own 
loan application the right way. 
Each line on the sample appli¬ 
cation forms is explained and 
Illustrated in easy-fo-under¬ 
stand language, 

* last application preparation 
procedures for getting loans for 
both new start up business 
ventures and established firms. 

* advises you on how to properly 
answer key questions neces¬ 
sary tor loan approval and in 
order to help avoid having your 
application turned down—gives 
you advice on what you should 
not do under any circumstances. 

* what simple steps you take to 
guarantee eligibility—no matter 
if you do nol presently qualify. 

* where you can file your appli¬ 
cation for fastest processing. 

At this point the most important 

question you warn answered is 
Just where is ail this loan money 
coming from'? Incredible as it may 
sound—these Guaranteed Loans, 
Direct Loans...and Immediate 
Loans are indeed available right 
now — from the best, and yet. the 
most overlooked and frequently 
the most ignored and sometimes 
outright ridiculed, made- fun -of” 
source of ready money fast 
capital. In America — THE 
UNITED STATES GOVERNMENT 
Of course, (here are those who 
upon hearing the words “UNITED 
STATES GOVERNMENT' will 
instantly freeze up and frown and 
say. 

"...only minors lies can get smalt 
business loan money from She 
govemment r 

Vet, on the other hand (and 
most puzzling) others will rani on 
and on and on that: 

' don't even try, tf r s }ust 
impossible — all those Business 
Loans Programs are s tnctiy for 
the Chtysiers. the Lock heeds, the 
big corporations..,not for the little 
guy or small companies/' etc, 
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Strll there are those who 
declare: 

"...in eed money righ t n o w and 
small business government loans 
take too dam long. It's impossible 
fo qualify, No one ever gets one of 
those roans. 

Or you may hear these 
comments: 

"..My accountants junior 
assistant says he thinks it might be 
a waste of my time > ""Heck. there $ 
too much worriesome paperwork 
and red tape to wade throughr 
Frankly — such rantings and 
ravings are just a lot of "bulT 
without any real basis — and only 
serve to clearly show that lack of 
knowledge misinformation and 
and not quite fully understanding 
the UNITED STATES GOVERN¬ 
MENTS Small Business Adminis¬ 
tration s (SBA) Proqrams have 
unfortunately caused a lot of 
people to ignore what is wilhout a 
doubt — not only the most 
important and generous source of 
financing for new business start 
ups and existing business 
expansions in this country — bui 
of ihe entire world! 

Now that you 've heard the "bull" 
about the United States Govern¬ 
ment's SBA Loan Program — lake 
a lew more moments and read the 
following facts: 

• Only 9.0% of approved Joans 
were actually made lo mi norite* 
last year 

• What SBA recognizes a* a 
M small business ' actually 
applies to 97% of all the 
companies In the nation 

• Red tape come* about only 
when the loan application is 
sent back due to applicant not 
providing the requested infor¬ 
mation...or providing the wrong 
information 

■ The SBA is required by 
Congress to provide a minimum 
dollar amount In business loan* 
each fiscal year in order lo law¬ 
fully comply with strict quotas. 
(Almost 5 billion this year} 

Yet. despite the millions who 
miss out — there are still literally 
thousands of ambitious men and 
women nationwide who are pro¬ 
perly applying -■ being approved 
• and obtaining sufficient funds 
to either start a new business, a 
franchise, or buy Out Or expand an 
existing one Mostly, they are ail 
lust typical Americans with no 
fancy hties. Who used essentially 
the seme effective know-how to 
fill out their applications thalyou'll 
find 1 in the Money Raiser's Guar¬ 
anteed and Direct Loans Manual 
Manual 

Bo don't you dare be shy about 
applying for and accepting these 
guaranteed ana direct government 
loan* Curiously enough, the 
government is actually very much 


GUARANTEE *1 

• Simply — look over this most 

• effective money raising loan 

• preparation assistance manual 
J for 15 days — and. Ihen, if you 

• are not convinced that it can 

• actually help you obtain the 
2 Business Loan you need righ! 
g, away — just return it for a full 

• and prom pi refund 

interested <n helping you start a 
business that will make a lot of 
money It s to thetr advantage — 
the more money you make the 
more they stand to collect in taxes 
In liscal 7981, our nation's good old 
generous ''uncle" will either lend 
directly or guarantee billions of 
dollars in loan requests, along witn 
technical assistance and even 
sales procurement assistance 
Remember. If you don't apply for 
these available SBA funds 
somebody Hi# certainly will. 

Don't lose out — now is the best 
time to place your order for this 
comprehensive manual It is nol 
sold in store*. Avaifable only by 
mail through this ad. directly from 
ICC Business Research, the ex¬ 
clusive publisher, ar |ust a small 
fraction of what it would cost for 
the services of a private loan 
advisor or to attend a seminar. 
For example: 

initially, this amazing Guaran¬ 
teed and Direct Loans Manual was 
specify designed to be the basis 
of a Small Business Loan Seminar 
— where each registrant would 
pay an admission fee of $450, But 
our company felt that since the 
manual's quality instructions were 
so exceptionally crystal-clear that 
anyone who coutd read, couid 
successfully use Its techniques 
without having to attend a seminar 
cr pay for costly private loan 
advisory assistance services 

Therefore, for those purchasing 
the manual by mail, no3 day class, 
no course and accommodations 
are required. And rather than $450 
we couid slash the price all the 
way down to (ust a mere $35 — a 
small portion of a typical seminar 
attendance fee — providing you 
promptly fill in and mail coupon 
below with fee while this special 
'seminar-in-print" manual offer is 
still available by mail at this rela¬ 
tively low price! 

Remember, this most unique 
manual quickly provides you with 
actual sample copies of 50A Loan 
application and all other required 
form ^already properly filled >n 
for you to easily use as reliably 
accurate step-by-step guides— 
thus offering you complete 
assurance that your application 
will be properly prepared, and 
thereby immediately putting you 
on the right road to obtaining fast 
no red-tape loan approval 


; * GUARANTEE #2 a 

\ 2 Even after days — here s 2 
i 2 how you are still strongly # 
1 a protected — if you decide to • 
| • keep the manuai — and you • 
i 2 apply for an SBA Loan anytime 2 
1 « within 1 year...your loan must • 
1 a be approved and you musl a 
| • actually receive the funds or 2 
, - your money wifi be refunded in 2 
■ a full 

'you geTnotT BUT 2 
STRONG BINDING 
GUARANTEES! 


YOUR LOAN MUST 
ACTUALLY BE 
APPROVED OR YOUR 
MONEY BACK 


Of course, no one can guaran¬ 
tee that every request will be 
approved — but clearly we are 
firmly convinced that any sound 
business request properly pre¬ 
pared - showing a reasonable 
chance of repayment and submit¬ 
ted to 50A — will be approved. 
Only because we are so confident 
that this is a fact do we dare make 
such a strong binding seidom- 
heard-of Double Guarantee No 
stronger guarantee possible! It 
actually pays for you to order a 
copy of this remarkable manual — 
JOO% tax deductible as a business 
-expense ...Don't delay—send tor 
yours right now! 


■ NO RISK LOAN OPPORTUNITY FORM 1 


THE EASY NO-NONSENSE WAY TO RAISE CAPITAL FAST! 


Detach and rush lor 

CQmPLE 

ASSISTANCE 

FE PhEPAHA 
m LOAN A 

TION 

PPROVAL 


Please rush me _ 


_ copies of 


the “Money Raiser's Guaranteed 
and Direct Loans Manual." each 
at a $35 fee plus $2.50 handling 
and shipping under your 2 strong 
binding Guarantees. 


Enclosed is fun payment 

□ Check □ Money Order 

□ C.Q D. -55 Deposit required. 

Send Daymen i with order Save COO 
Fee 


City _ 
Stale 


, Zip , 


* cei«none 4 , 


case me "Uve a auction about your ora cm 

MAIL TO: ICC Business Research 

30? Forest Hill Avenue 
Winston-Salem, N C. 27105 


Circle 177 on inquiry card. 



















Listing I continued: 


730 

7*10 

750 

760 

770 

780 

790 

800 

810 

820 

830 

840 

850 

860 

870 

880 

390 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 


IF HR=24 THEN 770 

IF OP$="H" THEN GOSUB 2400 

IF IP$="H" THEN 260 

GOTO 320 

HR=0 

DA=DA+1 

IF DA>M(MO) THEN 830 

IF OP$=”D" OR OP$="H" THEN GOSUB 2400 

IF IP$="D" OR IP$="H" THEN 260 

GOTO 300 

DA=1 

M0=M0+1 

IF M0=13 THEN M0=1 

GOSUB 2400 

GOTO 260 

REM AUX HEAT 

IF TH>=TS-5 THEN 720 

SA=SA+(TS-5-TH)*CH 

TH=TS-5 

GOTO 720 

REM 

REM 

REM 

REM SUBROUTINES 

REM 

REM 

REM 

REM GET LOCATION 
PRINT 

INPUT"LATITUDE(D, M, S)"; LD, LM, LS 
LA=((L D*60-tLM ) *60 -tLS) /3600 
LA =F NR (LA) 

RETURN 

REM 

REM GET DT 
PRINT 

PRINT"STEP SIZE, IN MINUTES" 

INPUT DT 

IF 60/DT=INT(6G/DT) THEN RETURN 
PRINT 

PRINT"DT MUST BE A FACTOR OF 60." 

GOTO 1120 
REM 

REM COLLECTOR DATA 
PRINT 

PRINT"COLLECTOR AREA" 

INPUT"(SQR. METERS)";AR 
PRINT 

INPUT"ANGLE FROM HORIZONTAL";AN 
AN=FNR(AN) 

PRINT 

PRINT"COLLECTOR LOSS" 

INPUT"COEFFICIENT";RC 
PRINT 

INPUT"# OF COVER PLATES";NP 

AL=0.9 

TR=0.8 

K=AL*TR~NP 

RETURN 

REM TANK DATA 
PRINT 

IN PUT "TANK VOLUME (LITERS)CT 

CT=CT*4.187 

PRINT 

INPUT"TANK LOSS COEFF.";RT 
PRINT 

INPUT"FL0W TO TANK(L/MIN)";ML 
RD=1/(ML*4.187*60) 

RETURN 

REM HOUSE DATA 
PRINT 

INPUT"HOUSE LOSS COEFF.";RH 
PRINT 

INPUT"HOUSE TIME CONSTANT (HRS)"; HC 
CH=HC/RH 

PRINT Listing l continued on page 166 


PRODUCTS 


MX80/70 FRICTION FEED 

KIT by Orange Micro 


HERE AT LAST! A friction feed kit 
for your EPSON MX8G/7Q. The kit 
allows the user to convert his 
Epson printer to a friction feed and 
pin feed mechanism. 


The friction feed will accept single 
sheets of your letterhead, or mul¬ 
tiple copy forms such as invoices 
with up to 4 part carbon copies. 

The pin feed replaces the adjust¬ 
able sprocket mechanism. It allows 
use of 9Vk* wide continuous fan¬ 
fold paper which is an Industry 
standard size. 



No drilling required. Installation 
lakes about 15 minutes, AH parts 
are included with easy to follow 
instructions. 


* 75 . 


00 


DEALER INQJIRI 
INVITED 


EPSON 

MX80 


* 9 x 9 dot matrix * Lower c* 
descenders * 80 GPS * Bidlr 
tionaL Logic seeking * 40, 66. 
132 columns per Hne • 64 spec 
graphic characters: TRS-80 Gc 
patible • Forms handling * M 
pass printing * Adjustable tracto 


MX80 ... 

MX80 Dot Graphics Upgrade. 


.(List$645) $C£ 

.. . (List $100) $ C4 


EPSON 

MX70 




* Super low-priced dot resolution 
graphics *5x7 dot matrix * User 
replaceable printhead * Top of 
Form. 

MX70.. 



(List $495) $C, 



EPSON 
MX80 FT 


Mxeo Frr. 


• Same basic features as the M 

* PLUS friction feed for sii 
sheets • and adjustable tractors 

.(List $745) $0 


APPLE INTERFACE 

For Epson 


The Grappler™ Interface card is 
the first to provide on-board firm¬ 
ware for Apple high resolution dot 
graphics. No longer does the user 
need to load clumsy software 
routines to dump screen graphics 
— it's all In a chip. Actually, it's our 
E-PROM, and it is replaceable to 
accommodate the An ad ex, Epson 
MX80 & MX70, IDS Paper Tigers, 
Centronics 739, and future graphics 
printers. The Grappler™ accepts 
17 software commands including 
Hi-Res inverse, 90 Q rotation, double 
size, and much more. 
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Orange micro 


“THE COMPUTER PRINTER 
SPECIALISTS” 


UP 70 25% DISCOUNTS! — SAME DAY SHIPMENT! 


RADIO SHACK 


> 


CENTRONICS 739 ( LINE PRINTER IV 

With Graphics and 

Word Processing Print Quality 



* 18 x 9 dot matrix; suitable for word 
processing • Underlining * proportional 
spacing * right margin justification » serif 
typeface * 80/100 CPS * 9V2" Pin 
Feed/Friction feed * Reverse Platen * 
80/132 columns • Top of form 


CENTRONICS 739-1 (Parallel} . (List$995) SCall 

CENTRONICS 739-3 (Serial) . . .. . (List $1045) £ Call 


ANADEX 



ANADEX 9501 


Dot Graphics, Wide Carriage 


* 11 x 9 dot matrix; lower case descen¬ 
ders * Dot resolution graphics * Bi- 
directional, logic seeking • Up to 200 
CPS • RS 232 Serial & Parallel * Forms 
control • X-ON/X OFF * Up to 6 part 
copy. 


.{List$1650) $1350 


AXIOM 



AXIOM GP-80M . 


Dot Graphics, Low Price 


* Dot addressable graphics ■ 70 CPS 

* 12 characters per inch * 80 columns 

* adjustable tractors • 3 part copies 

* Manufactured by Sieko * Parallel, 
RS232 serial, IEEE 488 interfaces 
available. 


.(List $399) $349 


IDS PAPER TIGERS 

Dot Resolution Graphics, quality print, speed 

J;_l • ' L 

& 

■*' ... n 




* 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders * Over 
150 CPS * bi-directional, logic seeking 
(460) * 8 character sizes; 80-132 columns 
■ Adjustable tractors * High-resolution dot 
graphics * Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics.(List $895) $ 750 

IDS 460G 9 wire printhead, graphics.(List $1394) $1150 

L IDS 560G 9 wire, wide carriage, graphics .(List $1794) $1590 



r 


CALL FOR FREE CATALOG 

(800) 854-8275 

CA,AK, HI (714) 630-3322 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 


VISTA — C. ITOH 


Daisy Wheel Letter Quality 





VISTA V300(C. ITOH) . 


• 25 CPS (Optional 45 CPS) * Typewriter 
quality * Centronics parallel • RS 232 
Serial (Optional) * Proportional spacing » 
Bidirectional ■ Programmable VFU * Self 
test • Diablo compatible * Friction feed 
(Optional tractors) * 136 printable 

columns,* Manufactured byC. ITOH. 

...(List $1895) $ Call 


ANACOM 

Low Cost, High Speed , Wide Carriage 

*9x9 dot matrix * Lower case descenders * Wide carriage 
Adjustable tractors to 16" ■ 150 CPS, Bidirectional, Logic Seeking 

... (List $1350) 


ANACOM ISO 


SCill 


MALIBU 165 

The Small Business Printer; 

Letter Quality & Speed. 

■ 10 x 9 dot matrix ■ Letter quality print; Lower case descenders 
• High speed; 165 CPS, Bidirectional, Logic seeking * Wide car¬ 
riage • Vertical forms control * User programmable character set 
f Dot Resolution Graphics. 

NEC SPINWRITER 

High Speed Letter Quatity 

■ 55 CPS ■ Typewriter quality * Bidirectional • Plotting * pro 
portional spacing, 

5510-5 RO, Serial, w/tractors..(List $2995) $2650 

5530-5 RO, Parallel, w/tractors. .(List $2970) $2625 



QUANTITY PRICING AVAILABLE 


TELEVIDEO CRT’S 


AT DISCOUNT PRICES! 

TVI 91 2C \ Please Cali Toll Free 
TV I 920C > Prices are too low to 
TVI 950 J advertise 


PRINTERS 

MAUBU 165 wide carriage, graphics, letter quality . . (List $2495) $1975 
QUME 5/45 typewriter quality.(List $2905) $ 2559 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL interfaced cable. $ ISO 

ORANGE I NTERFACE for Apple M 

parallel int erf ace board & c abl e.$ 110 

MICROTRONICS Atari parallelinterface. . $ 89 

ATARI 850 Interface module, serial/parallel. $ 199 

ITRS-BO CABLES to keyboard or Exp interface. $ Call 

NOVATION D-CAT direct connect modem.$ Call 


TELEPHONE ORDERS: Mon. Frl. 8:30 - 5:00 
The Orange Micro Printer Store (Retail): 
Mon.-Frf. 10:00-6:00, Sat. til 4:00 


Phone orders WELCOME; same 
day shipment. Free use of VISA A 
MASTERCARD, Personal checks 
require 2 weeks to clear. Manu¬ 
facturer's warranty included on all 
equipment. Prices subject to 
revision. 


Orange m 
micro, in,. 

3150 E. La Palma, Suite I 
Anahaim, CA 92806 






















































The ZVX4 MEGABYTE!* is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 

Now you can have compatibility with IBM, 
INTEL, CP/M*, Z80 Softcard\ UCSD Pascal, and 
others. 

Look what the MEGABYTE!* dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you; 

INCREASED STORAGE 

* Increase online storage to 2 Mega bytes 

* Double your maximum accounts and file size 

* Add high capacity efficient hard disk backup 

* Control up to 4 Shugart SA800/5A850 drives 

IMPROVED COMPATIBILITY 

* Operate APPLE DOS 31/3.2/3,3, mini disks 

* Preserve existing software investment 

* Interchange data with other computers 

SIMPLIFIED OPERATION 

* Reduce disk handling and I/O slot usage 

* Gain automatic single/double density operation 

* Change to double sided drives with one switch 


Available at your Apple dealer. Call or write today! 


2S> 


SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121 
(714) 452’GIOI 


* CP/M trademark of Digital Research, Inc. 
Z80 Softcard trademark of Microsoft, Inc. 


Listing 1 continued: 

1570 IN PUT' f FLOW TO HOUSE CL/MIN)"; ML 
1580 RX=1/(ML*4.187*60) 

1590 PRINT 

1600 INPUT"THERM0STAT SETTING ";TS 
1610 RETURN 
1620 REM 

1630 REM INITIAL TEMPS 
16*10 PRINT 

1650 PRINT" INITIAL" 

1660 IN PUT" CXLECT0R TEMP"; Cl 

1670 INPUT"TANK TEMP";TI 

1680 INPUT"H0USE TEMP";HI 

1690 RETURN 

1700 REM 

1710 REM 1/0 

1720 PRINT 

1730 PRINT"0UTPUT EACH MONTH, DAY," 

1740 INPUT”H0UR, OR STEP (M/D/H/S)";0P$ 

1750 PRINT 

1760 PRINT"INPUT EACH MONTH, DAY," 

1770 INPUT"0R HOUR (M/D/H)";IP$ 

1780 RETURN 
1800 REM 

1810 REM IN IT DATE, HOUR 
1820 PRINT 

1830 PRINT"STARTING DATE, TIME" 

1840 INPUT"M0NTH (1-12)"; MS 
1850 INPUT "DAY (1-21)";DS 
1860 INPUT’HOUR (0-23)";HS 
1870 RETURN 
1900 REM 

1910 REM OUTPUT DATE,TIME 
1920 PRINT 

1930 PRINT"MO DA HR" 

1940 PRINT M0;" ";DA;" ";HR 
1950 RETURN 
2000 REM 

2010 REM GET TEMP, INSOLATION 
2020 PRINT 

2030 PRINT"MEAN OUTDOOR TEMP" 

2040 PRINT"F0R PERIOD BEGINNING" 

2050 G0SUB 1900 
2060 INPUT"(DEGR EES F)";TA 
2070 TA=(TA-32)*5/9 
2080 PRINT 

2090 PRINP'MEAN DAILY INSOLATION" 

2100 PRINT"F0R SAME PERIOD" 

2110 INPUT"(KJ/SQR.METER)";IT 
2120 RETURN 
2200 REM 

2210 REM NEW DAY OR NEW DATA 

2220 REM 

2230 N*[0»30+DA 

2240 DE =0.40928*SIN ((284+N)»2«P 1/3 65) 

2250 F A=-1 *T AN (L A) *T AN (DE) 

2260 WS=FNA(FA) 

2270 AC =C0S (LA-A N ) *CQS (DE) +SIN (L A-A N ) *SIN (DE) 

2280 AT=CQS(LA)*C0S(DE)+SIN(LA)*SIN(DE) 

2290 IU=IT»AR*AC/AT 
2300 IU=ABS(IU) 

2310 WS=WS*12/PI 
2320 B=(IU*PI)/(4*WS) 

2330 RETURN 
2400 REM 

2410 REM OUTPUT TEMPS 
2420 G0SUB 1900 
2430 PRINT 
2440 PRINT"TH ";TH 
2450 PRINT"TT ";TT 
2460 PRINT"TC ";TC 
2470 RETURN 
2500 REM 

2510 REM OUTPUT SUMS 
2520 PRINT 

2530 PRINT"KJ INCIDENT ";FT 
2540 PRINT"KJ 00LLECTED ";ST 

2550 PRINT"KJ DELIVERED ";HT Listing 1 continued on page 168 
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WHY SETTLE FOR A 68000 BASED microCOMPUTER 
WHEN YOU CAN HAVE OUR 68K U MINICOMPUTER ? 


3 FEATURES: 

► 8 MHz 68000 CPU 

i Virtual memory to 4 billion bytes 


^ Attend the 

our experts will field your 68K questions and discuss: 

ccsr* 68000 architecture 

TM 

<esr 68K MiniFrame architecture 


t 6809 peripheral processor 
■ Multi-user/multi-tasking memory management 
t Each RAM board accomodates 2 megabytes 


ccsr 68K hardware interface 

<c«r MiniFrame programming 

ttSF* $85 registration fee includes all-day seminar, 
lunch, and take-home documentation 



High-speed DMA for universal hard disk interface 
6 RS-232 and 4 8-bit I/O ports standard 
Dual 8" quad-density floppys 
Extensive error checking and recovery 


from 


MicroDaSys 


Dept. 5B, P.O.Box 36051 
Los Angeles, CA. 90036 
(213)731-0876 


fCSF" in Los Angeles 

Please call or write for 
MiniFrame information 
the complete 1981 
seminar schedule. 


* * 






Listing 1 continued: 

2560 PRINT"KJ REQUIRED ";UT 
2570 PRINT"AUX KJ USED ";SA 
2580 PRINT 

2590 PRINT HT/UT*100;" PERCENT SOLAR" 

3000 REM 
3010 REM 

3020 REM MENU OF COMMANDS 
3030 REM 
3040 PRINT 

3050 PRINT" 1 - CHANCE LOCATION" 

3060 PRINT"2 - CHANCE CT" 

3070 PRINT"3 - CHANGE COLLECTOR DATA" 

3080 PRINT"4 - CHANGE TANK DATA" 

3090 PRINT"5 - CHANGE HOUSE DATA" 

3100 PRINT"6 - CHANGE INITIAL TEMPS" 

3110 PRINT"7 - CHANGE I/O" 

3120 PRINT"8 - CHANGE DATE, HOUR" 

3130 PRINT"9 - RUN" 

3140 PRINT"10- CONTINUE" 

3150 PRINT"!1- QUIT" 

3160 PRINT 

3170 PRINT "TYPE THE # CORRESPONDING" 

3180 PRINT"TO YOUR WISH." 

3190 INPUT CD 

3200 IF CD>11 OR CD<1 THEN 3000 
3210 IF CD = 11 THEN STOP 
3220 IF CD = 10 THEN 260 
3230 IF CD = 9 THEN 3300 
3240 QOSUB 3260 
3250 GOTO 3000 
3260 REM 

3270 REM DISPATCH 

3280 ON CD GOTO 1000,1100,1200,1400,1500,1620,1700,1800 
3300 REM 

3310 REM RESET INITS AND RUN 

3320 TC=CI 

3330 TT=TI 

3340 TH=HI 

3350 HT =0 

3360 ST=0 

3370 FT=0 

3380 ur=o 

3390 SA=0 
3400 MO=MS 
3410 DA=DS 
3420 HR=HS 
3430 GOTO 260 


Text continued from page 162: 

to cool down to 1/e or about 37% of its original 
temperature is one time constant R h C h . 

If one wishes to find this time constant for a particular 
occupied house, certain approximations must be made. 
In practice all houses have many heat sources: people, 
appliances, lights, and pets. These can be ignored because 
they produce much less heat than the building's main 
heating system. To measure t h {which is R h C h ), turn off 
the main heating system for a few hours and fit the 
resulting temperatures over a period of time to the 
exponential equation shown above. The time constant 
required (in units of hours) can be divided by R h to get 
C*. For example, the R h of a typical building might be 10' 3 
degree-hrs/kj, and t h might be two days, or 48 hours, so 
that C h would be 48,000 kj/degree. 

About the Program 

Understanding all the preceding parameters is impor¬ 
tant for understanding the simulator program. This pro¬ 
gram is designed to work easily on the data from the 
reference book Input Data for Solar Systems, distributed 
by the United States Department of Energy (see reference 
2). This publication contains information in tables for 
248 weather stations in the United States. It includes 
average temperature and standard degree-days (heating 
and cooling) in degrees Fahrenheit and mean daily solar 
radiation on a horizontal surface for every station each 
month of the year, 

The simulation program (shown in listing 1) will fit in 
8 K bytes of memory with lots of room for expansion. 
The program was written for an Ohio Scientific C1P, but 
only those BASIC statements available on most BASIC 
machines were used. 

The first loop, in lines 200 to 220, calls the different 
subroutines to obtain values for the various heating- 
system parameters. The initial conditions of the system 

Text continued on page 172 



HAZELTINE 


CROMEMCO 

System 


MORE SPECIALS 

Integral Pay Systems Livermore Aecoustic 

Model 445 Coupler S 

Printer. SG35.00 Centronics Micro 

Toievideo Primer 

Model 950 1295.90 5 " Scotch Diskette 

Indus)rial Micro Box 

System s 349.09 0 ■■ Scotch Dis ketle 


1421 

Video 

Terminal 


We have a tun staff of Programmers 
Computer Consultants to design, config 
detrvsr a Turnkey Computer System to 
your specific requirements 


Computer 

System 


We carry a full line of: ADDS, QUMI 
CROMEMCO, SCOTCH, MAXELL If 
BATIM, ALPHA-MICRO, ATARI, (NT 
DATA, LIVERMORE COUPLERS, 
HAZELT/NE, TEXAS INSTRUMENTS 
DIGITAL MICRO SYSTEMS and othei 


SYNCHRO 

SOUND 

THE 

COMPUTER 

PEOPLE 


SYNCHRO-SOUND ENTERPRISES, INC. I 

the computer people 125 MineoSa Ave., Roslyn Hts., N.Y. 11577 

Phone Orders call: 516/484/1852.Toll Free: 800/645-3820.TWX 710-582-5886 
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* Mu DOS, NET/80, and EXP/80 are trademarks of MuSYS Corp, "CP/M, MP/M and CP/NET are trademarks of Digital Research. 

Circle 273 on inquiry card. 


A CP/M** compatible replacement for CP/NET** 

MuDOS multiplies your micro capabilities with 
higher throughput, increased reliability and extra 
professional features for both single and multi¬ 
user environments. MuDOS works with any 
Z80-based micro, in place of CP/NET, 

MP/M**, or CP/M — and, of course, 
with MuSYS NET/80* and EXP/80* 
network slaves. 

MuDOS works faster — MuDOS 
makes the most of the Z80's extra 
registers and instructions. Program 
loading is up to six times faster; file 
processing functions average three to 
five times faster than CP/M. 

MuDOS works smarter — A sophisticated buffer 
manager, a totally re-entrant file manager, multiple 
print queuing, disk file support to 67M8, drive 
support to 2000MB and read-after-write verifica¬ 
tion of disk updates helps you make the most of 
your multi-user data and word processing pro¬ 


grams. Modular design allows us to tailor the 
system to your configuration. 

Build your network with MuSYS — MuDOS is 
ideal for use with our NET/80 board {64K RAM, 
single level interrupt, console port and parallel 
port for bus communication) and our 

EXP/80 expansion board (another serial 
port, Centronics port, priority interrupt 
control, real time clock, etc.) 
for S-100 based systems. 


This is the year of the network — 

► Make sure you have the works. 
r Call or write MuSYS Corporation, 
1451 E. Irvine Blvd., Suite 11, 

Tustin, CA 92680 (714)730-5692. 

-w' TWX: 910-595-1967. CABLE: MUSYSTSTN. 


Specialists in Multi-user Microsystems 


■Uap 

MuDOS 


Introducing MuDOS! The rest 
of the works for networks. 


































Listing 2: Sample run of the solar-system simulator using actual data obtained from the author's parents' home. 


CRUN VER 2.03 

LATITUDES,M,S> 41,20,0 

STEP SIZE, IN MINUTES 
? 60 

COLLECTOR AREA 
(SQR. METERS) 40 

ANGLE FROM HORIZONTAL 35 

COLLECTOR LOSS 
COEFFICIENT .0022 

# OF COVER PLATES 1 

TANK V0LUME(LITERS) 1900 

TANK LOSS COEFF. .098 


MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) 5165 

MO DA HR 

2 1 0 

TH 15 

TT 16.112066406? 

TC -3.33333333333 

MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 

MO DA HR 

2 1 0 

(DEGREES F) 0 

MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR,METER) -1 


MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) 11250 

MO DA HR 

4 1 0 

TH 18.1455114873 
TT 21.1256652165 
TC 2.22222222222 

MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 

MO DA HR 

4 1 ,0 

(DEGREES F) 0 

MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) -1 


FLOW TO TANK(L/MIN) 5 
HOUSE LOSS COEFF. .00213 
HOUSE TIME CONSTANT(HRS) 24 


KJ INCIDENT 
KJ COLLECTED 
KJ DELIVERED 
KJ REQUIRED 
AUX KJ USED 


10416572.1067 

2929020.83061 

3030684.47692 

8150234.74177 

3404717.54754 


KJ INCIDENT 
KJ COLLECTED 
KJ DELIVERED 
KJ REQUIRED 
AUX KJ USED * 


38853164.0338 

12498479.6857 

12236803.5069 

21493583.7251 

5478230,30262 


FLOW TO HOUSE(L/MIN) 5 


37.1852415659 PERCENT SOLAR 


56.9323555505 PERCENT SOLAR 


THERMOSTAT SETTING 20 
INITIAL 

COLLECTOR TEMP 10 
TANK TEMP 50 
HOUSE TEMP 20 


OUTPUT EACH MONTH, DAY, 
HOUR, OR STEP (M/D/H/S) m 


INPUT EACH MONTH, DAY, 
OR HOUR (M/D/H) m 


1 - CHANGE LOCATION 

2 - CHANGE DT 

3 - CHANGE COLLECTOR DATA 

4 - CHANGE TANK DATA 

5 - CHANGE HOUSE DATA 

6 - CHANGE INITIAL TEMPS 

7 - CHANGE I/O 

8 - CHANGE DATE, HOUR 

9 - RUN 

10- CONTINUE 

11- QUIT 


STARTING DATE, TIME 
M0NTHO -12) 1 
DAY (1-21) 1 
HOUR (0-23) 0 

1 - CHANGE LOCATION 

2 - CHANGE DT 

3 - CHANGE COLLECTOR DATA 

4 - CHANGE TANK DATA 

5 - CHANGE HOUSE DATA 

6 - CHANGE INITIAL TEMPS 

7 - CHANGE I/O 

8 - CHANGE DATE, HOUR 

9 - RUN 

10- CONTINUE 

11- QUIT 

TYPE THE It CORRESPONDING 
TO YOUR WISH. 

? 9 


TYPE THE It CORRESPONDING 
TO YOUR WISH. 

? 10 

MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 

MO DA HR 
2 1 0 
(DEGREES F) 27.3 

MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) 7815 


MO DA HR 
3 1 0 

TH 15 

TT 17.1636489361 
TC -2.61111111111 


1 - CHANGE LOCATION 

2 - CHANGE DT 

3 - CHANGE COLLECTOR DATA 

4 - CHANGE TANK DATA 

5 - CHANGE HOUSE DATA 

6 - CHANGE INITIAL TEMPS 

7 - CHANGE I/O 

8 - CHANGE DATE, HOUR 

9 - RUN 

10- CONTINUE 

11- QUIT 


TYPE THE It CORRESPONDING 
TO YOUR WISH. 

? 11 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MO DA HR 
1 1 0 

(DEGREES F) 26 


MO DA HR 
3 1 0 

(DEGREES F) 36 
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Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 

RDOS 1 
INFOS® xJ‘ 

ICOS 1$ 

DOS / 


Wild Hare gives Data General % ■/'Mi 

users a choice when upgrading \ ***%■ , 

to a muiti-user environment and 

eliminates the need to use AOS. \ 

Wild Hare makes it easy for you. It creates I 

a true multi-lingual, multi-user environment for 
your current system. No user software modifications 
are necessary. There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 


Features 

* Each user is totally independent of all other users. 


• Each user may run all standard Data General software. 

• Each user may Independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 


• Standard languages supported include: Fortran IV, Fortran V, 
COBOL, ALGOL. RPG. DG/L’“, BASIC. PASCAL, MAC, etc. 

• All NOVA’s® and ECLIPSE'S® are supported. 

• Wild Hare guarantees its software systems on a money back basis. 


Wild Hare's Software 
Gives Data General Users 
A Choice! 


Girds 425 on Inquiry card, 

NOVA ■ ECLIPSE 1 ,ind INFOS 1 are regisrerfd Trademark* of Data General Corporation 



PO,Box3581,SoulderColorada 80307 
(303M94 0221 






Text continued from page 168: 

are set up* These include the initial temperatures of the 
tank, collector, and building in degrees C. The time incre¬ 
ment for the numerical approximation is set to a value 
between 1 minute and 60 minutes. This allows a very 
accurate simulation, if 1-minute steps are used, or a fast 
simulation, if 30- or 60-minute steps are used. The pro¬ 
gram is quite accurate even with long steps* Short steps 
could be effectively used with parameter changes to 
simulate how a partly cloudy day affects the system. 

The subroutine beginning at line 2200 changes daily 
solar radiation in kilojoules to a half-wave sine approx¬ 
imation of the energy falling during that day* As the 
simulation proceeds thru the current day, the sun rises at 
a point in time WS hours before noon and sets WS hours 
after noon* WS is the hour angle of the sun, calculated 
from the location's latitude and the declination of the sun 
(lines 2230 to 2260), The sine wave is implemented in the 
main loop in lines 360 to 380, as the simulator time pro¬ 
ceeds* 

The user is asked if he wants output each dt (step size), 
hour, day, or month. He is also asked if changing data 
{outside temperature and solar radiation) should be input 
each hour, day, or month* The program asks the user for 
the initial date and hour of simulation, to calculate the 
angle of incidence of solar radiation. Control is then 
transferred to lines 3000 thru 3300, where the user is 
given a menu of different commands that allow him to 
change any parameters or run the simulation* 



DEC LSI-11 


Components 

Dependable service 
at discount prices 

Domestic 
and Export 


mini 

Computer Suppliers, Inc. 

25 Chatham Rd., Summit, N J. 07901 
Since 1973 

(201) 277-6150 Telex 13-6476 




As the program is running, it will output the 
temperatures of the collector, tank, and building until 
data is required. When data is input, the simulation will 
continue* If a negative value is input for the solar radia¬ 
tion, the program will stop simulation and output five 
sums of energy: 

• the amount of heat striking the collector 

• the amount of heat transferred to the tank from the 
collector 

• the amount of heat delivered to the building from the 
tank 

• the amount of heat that would have been used by the 
building had its temperature stayed at 20 °C (68 °F) 

• the amount of heat delivered by an auxiliary source 

These sums can be compared for different parameter 
values to find the most efficient and effective heating 
system. After this output, control returns to line 3000, 
allowing the user to alter parameters and run the simula¬ 
tion again, or quit the program. 

As many will note, this program is far from ideal. 
Much could be added. If you wish to simulate a system 
employing a collector with selective surfaces, lines 1320 
to 1350 could be changed to allow input of different 
transmissivities of glass and absorptivities of the surface. 
If a south-facing wall of the building has many windows, 
a current source could be added to the electric circuit to 
model the heat gain from this passive source. 

As an example, I calculated the t h and R k of my parents' 
home in Pennsylvania. R h was 0.00213 degree-hrs/kj, 
and t h was 24 hours, A tank of 500 gallons with 1 inch of 
insulation was modeled, and the flow rates of typical 
water pumps were used (5 liters/minute). Other 
parameters were 40 square meters of collector area, a 
single cover plate, and an of 0.0022 degree-hrs/kj.The 
simulator was run for these conditions, giving the output 
shown in listing 2. The results were significant, since a 
total of 1*2 X 10 7 kilojoules of energy would be supplied 
by this system, and the house uses 2.1 X 10 7 kilojoules 
without any solar heating during January, February, and 
March in a typical year. 

I hope that some readers will be inspired to develop 
further some of these ideas, which show the power of 
computers in engineering alternative energy sources.■ 


References 

1, Close, Paul D, Sound Control and Thermal Insulation of Buildings, 
New York: Van Nostrand Reinhold, 1966. 

2, National Climatic Center. Input Data for Solar Sysfems. U S. 
Department of Energy. 1979- Available for S3 from: 

Director, National Climatic Center 
Federal Building 
Asheville. NC 28801 
Telephone: (704) 258-2850 ext 683 

For requests about receiving the same data on computer- 
readable magnetic tape, call extension 203. 
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RETAIL PRINTER STORES: 

3150 E. La Palma, #1. Anaheim, CA 
13004 Ventura SI., Sherman Oaks. GA. 
Store Hours: M-F 106 Sat. 10-4 


Orange -m 
micro, i«V 

3150 E La Palma, Suite I 
Anaheim, CA 92806 


Ph-ane orders WELCOME; same 
day shipment. Free use ol VISA &. 
MASTERCARD- Personal checks 
require 2 weeks to clear. Manu¬ 
facturer's warranty included on all 
equipment. Prices subject to 
revision. 


New Products From Orange Micro 

Mix APPLES and ORANGES? 

... And you get GRAPHICS! 

THE GRAPPLER" *S5S£" 

FROM ORANGE MICRO 


The Grappler™ Interface is the first universal parallel interface card to 
provide on-board firmware for Apple high resolution dot graphics. No 
longer does the user need to load clumsy software routines to dump 
screen graphic - it's all in a chip. Actually, it's our E-PROM, and there are 
versions to accommodate the Anadex, Epson MXSO & MX70, IDS Paper 
Tigers, Centronics 739, and future graphics printers. The Grappler™ 
accepts 18 software commands including Hi-Res inverse, 90° rotation, 
double size, and much more. 

GRAPPLER INTERFACE FEATURES 

Text Screen Dump 


TEXT FEATURES: 

Printer Bell on/off 
High Biton/off 
Left Margin 
Right Margin 
Var, Line Length 

Var, Page Length (skip over perf.) 
Video on/off 

Alternate Command Chars. 


Hi-RES GRAPHICS FEATURES: 

Print Hi-Res Page 1 or 2 
Print Inverse 
Rotate Picture 90 ° 
Single/Double Size 
Variable Left Margin 
Chart Recorder Mode 


*165. 00 


includes Cable 


Deafer/Distributor 
inquiries Invited 


MX80/MX70 FRICTION FEED 


FROM ORANGE MICRO 


HERE AT LAST! A friction feed kit for your EPSON MX80/70. The kit 
allows the user to convert his Epson printer to a friction feed and pin 
feed mechanism. 

The friction feed will accept single sheets of your letterhead, or 
multiple copy forms such as invoices with up to 4 part carbon 
copies. 

The pin feed replaces the adjustable sprocket mechanism. It allows 
use of 9VST wide continuous fanfold paper which is an industry 
standard size. 

No drilling required, Installation takes about 15 minutes. All parts are 
included with easy to follow instructions, 


»75.oo 

Deafer/Distributor 
Inquiries Invited 


CALL FOR FREE CATALOG 

( 800 ) 854-8275 

CA,AK, HI (714) 630-3322 


1981 Orange Micro, Inc, 













System Review 


The Atari Assembler /Editor 


Mark Pelczarski 
1206 Kings Circle 
West Chicago IL 60185 


The Atari Assembler /Editor plug-in ROM (read-only 
memory) cartridge is finally available. Anyone who 
plans to use or learn 6502 assembly language on the Atari 
400 or 800 computers will find it a convenient tool. It is 
especially nice for beginners, since some of the editing 
and programming features of Atari BASIC are available. 
The Atari people point out that this assembler is not 
designed for professional programmers, although they do 
use it for much of their in-house programming. They 
describe it as an experimenter's assembler designed for 
those people writing machine-language subroutines to 
supplement their BASIC programs when speed, sound, or 
graphics are factors. 

Overview 

The Assembler/Edit or package includes the cartridge 
and a user's manual. The cartridge actually contains three 
programs: the Writer/Editor, the Assembler, and the 
Debugger/Mini-Assembler. The cartridge will operate 
with either a cassette-tape drive or a floppy-disk system, 
but the disk gives more versatility. The cartridge plugs 
into the left slot in the Atari 800, and it occupies the 


At a Glance 

Product 

16 K bytes of memory 

Atari Assembler/Editor 

recommended, but not 

Cartridge 

necessary 

Manufacturer 

Documentation 

Atari Inc, 

User's manual describing 

Computer Products Division 

operating features is 

1346 Bordeaux Dr 

included. Atari technical 

Sunnyvale CA 94086 

information and 6502 


assem bly -1 angu age 

Price 

programming information 

$59.95 

available separately 

Format 

Audience 

Plug-in ROM cartridge 

Those who want to write 


machine-language programs 

Computer requirements 

and subroutines on the Atari 

Atari 400 or 800, floppy- 

computers 

disk drive, and more than 



upper 8 K bytes of user-accessible memory-address 
space. 

Although it does not make any attempt to teach the 
fundamental concepts of assembly-language program¬ 
ming, the manual does include an overview of 6502 
assembly language (command format, addressing modes, 
types of operands, etc)—something IVe not seen in other 
assembler/editor packages. The beginner will still want 
to find a good book about 6502 assembly language, 
however. A large part of the manual contains informa¬ 
tion explaining the use of each program and the options 
and procedures available. It seems complete and easy to 
follow and contains helpful information in the appen¬ 
dices, including sample programs showing how to use 
machine-language subroutines from BASIC. 

This assembler will be used mostly for writing short 
subroutines that will be called from BASIC programs. 
Those who decide to write straight machine-language 
code will need more information about the Atari I/O 
(input/output) structure, which may be found in the 
Atari Technical Manual , now available. They will also 
have to consider the memory capacity of their machine. 
Atari estimates that the amount of object code that can be 
"comfortably developed" with the cartridge is about one- 
tenth of the memory space available. Thus a 40 K-byte 
system would allow about 4 K bytes of object code to be 
developed. (Remember that other use of the top 8 K 
bytes is precluded by the cartridge, so 40 K bytes is the 
maximum.) 

Those who want to write long machine-language 
segments to attach to BASIC programs may find some 
other problems. There are only 256 bytes in memory that 
are guaranteed untouched by BASIC or the operating 
system. If you want to write a longer machine-language 
routine, you must incorporate it into the actual BASIC 
program through the use of strings. This is not an 
unknown practice. Programmers of Radio Shacks 
TRS-80 have been using this method for quite some time. 
The only drawback is that the code must be fully 
relocatable. That means the subroutine can have no JMP 
or JSR commands to itself, and no data tables. Some non- 
relocatable material may be put in the one 256-byte block 
that is always available, but some headaches may persist. 
These procedures are well documented in the appendix. 
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New Hard Disk Control 
At Your Fingertips. 


Introducing THE DAVID™ 
a giant step forward. 

Konan, known for its innovative, versatile 
selection of high performance controllers, 
now offers THE DAVID. 

THE DAVID is a series of intelligent HARD 
DISK CONTROLLERS for the Apple, S-100, 
Radio Shack, IEEE 488 and others. 

Here are all the mighty things THE 
DAVID does. 

• Error correction. 32 bit poly, 11 bit correct. 

• Flaw mapping done by controller, 

• Single high-speed bidirectional port. 

• Fully buffered 256 and 512 byte sectors. 

• Write pre-comp/data separation if 

required, 

• Format command. Full or partial disk. 

• Read next command. 

• Power on diagnostics. 

• Single/double density 5 1/4" and 8" 

floppy available in 8'' hard disk 
products. 

Hard disks currently supported include 
most 5 1/4's and CDC Finch, To come are 
all 8" hard disks with the SAIOOO interface 
(7-81), and SMD drives (9-81). Other drive im¬ 
plementations available soon 


These very low cost controllers are all 
host software and hardware compatible. 
That means total flexibility to change 
drive types or manufacturers, without 
rewriting software or designing new hard¬ 
ware. 

In other words, THE DAVID is a giant in its 
own right...and every bit IN CONTROL Put 
this powerful equipment to work for you 
Give us a call on Konan's toll-free order 
line: 

800 - 528-4563 

Or write to: Konan Corporation 
1448 N. 27th Avenue, Phoenix, AZ 85009 
TWX/TELEX 9109511552 

Konan offers a selection of other fine tape 
and disk controller products and is active¬ 
ly pursuing license agreements. 

IN CONTROL and THE DAVID are registered trademarks of Konon Corporation 







Circle 201 on inquiry card. 



















by the way, with sample programs using calculations, 
sound, and graphics (a demonstration of putting 128 
colors on the screen at once), 

Writer/Editor 

The Writer/Editor allows you to enter and edit 
assembly-language programs. Each line of a program is 
numbered, as in BASIC, and contains an optional label, 
an instruction, an operand, and an optional comment. 
These are located in predesignated fields across the line, 
and pressing either Tab or the space bar moves the cursor 
to the next field. The Editor also uses the same screen 
editing that Atari BASIC uses: you may move the cursor 
to a line, insert, delete, or change characters, then press 
Return and the new line is entered. The line numbering 
allows other BASIC-like commands, such as: 

•LIST—to list all or part of a program 
•DEL—to delete a line or a range of lines 
•NUM—for automatic line numbering 
•REN—to renumber lines 

{Strangely, most of these were left out of Atari BASIC.) 
The Editor also has FIND and REPLACE commands, plus 
SAVE and LOAD commands that let you move parts of 
programs, allowing you to create your own library of 
subroutines on disk. 


THE FORTH SOURCE™ 

Specializing in the FORTH 

language. 


Printed Material 


Using FORTH, Manual 

$25.00 

PDP-11 User’s Guide 

20.00 

Systems Guide to fig-FORTH 

20.00 

CalTech FORTH Manual 

11.00 

TinyPASCAL in fig-FORTH 

10.00 

fig-FORTH Cross Compiler 

30.00 

PLUS many source listings 


Machine Readable H89 & Z89 

Disks & 

Documentation 


Operating System, with tutorial 

$250.00 

fig-FORTH, CP/M, with tutorial 

175.00 

TinyPASCAL, with source 

75.00 

fig-FORTH, CP/M 

65.00 

Write for complete FORTH List. 

MOUNTAIN VIEW PRESS 

PO BOX 4656 


Mt. View, CA 94040 



The Assembler 

The Writer/Editor puts your program into a text buffer 
in memory. The Assembler takes the source program 
from the buffer, or from disk or cassette tape, and 
assembles it into an object program (true 6502 machine 
language) stored in a specified range of memory, on disk, 
or on tape. During assembly you can also specify an 
assembly listing to be displayed on the screen, written to 
disk or tape, or printed on a printer. Assembly requires 
two passes, which is standard. Directives to the 
assembler may be included in your program to control 
paging and titles in the assembly listing, and to insert 
values and character strings into the machine code. One 
feature not provided that would have been helpful is a 
symbol table that shows the values assigned to labels 
you've used. 

Debugger/Mini-Assembler 

The Debugger allows you to trace through your pro¬ 
gram step by step as it runs and make minor changes in 
conditions or in the code. Options provided allow for 
single-stepping through your program, displaying and 
changing register or memory values, and moving and 
comparing contents of memory locations. There is also 
the Disassembler, which will display the instruction 
mnemonics for any range of memory, and the Mini- 
Assembler, which lets you assemble single lines of code at 
specified locations. 

Conclusions 

Although there are three programs in the cartridge, 
transferring control back and forth between them is 
simple, thus creating the effect of a nicely integrated 
system. When you turn the power on, you are in the 
Editor mode. Typing ASM assembles whatever source 
code is in the buffer and returns you to the Editor. Typing 
BUG puts you in the Debugger. Typing X returns you to 
the Editor again. With a disk, typing DOS gives you 
access to the disk operating system, and you can access 
the Atari's built-in Memo-Pad by typing BYE. 

There's nothing easier than using a cartridge-based 
system, even if we did have to wait for it. The designers 
of the Assembler/Editor programs have taken advantage 
of the cartridge system, and have made a nice, easy-to- 
use tool for both beginners and assembly-language 
experts. It was not designed for large-scale machine- 
language code development, but that shouldn't bother 
most people. It is much easier to write the bulk of a pro¬ 
gram in a higher-level language such as BASIC, leaving 
machine language for the subroutines that have re¬ 
quirements BASIC cannot satisfy.® 


The Atari Technical Manual is available from Atari for $27 
plus $3 shipping, A documented operating-system source- 
code listing is also available for $17 plus $3 shipping. Contact 
Atari Inc , Customer Service Division , 1346 Bordeaux Dr, 
Sunnyvale CA 94086. 
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SYBEX HAS THE BASIC IDEA 


by Richard Mateosian teaches, 
interactive game design and . 
BASIC programming 
through thorough analysis 
of eight different kinds of M 


in Microsoft BASIC- 
•witir versions for PET/CBM; 
TRS-80 and APPLE IL 


350 pp.. 120 itlustr;. Ref. B245. S13.95 
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tailed explanation, flowchart and sa-mj 
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PLEASE SEND ME DINSIDE BASIC GAMES 

□FIFTY BASIC EXERCISES NAME_ □ SEND ME YOUR FREE CATALOG 


MAIL TO: 

^ ^k SYBEX DEPT. B71 
V CVDCV 2344 SIXTH STREET 
LOT DEA BERKELEY, CA 94710 
^ PHONE ORDERS: 

^ W INSIDE CA 415/848-8233 
TOLL FREE OUTSIDE CA 800-227-2348 


ADDRESS_ 

CITY_ STATE_ZIP_ 

ADD □ $1.50/book UPS or □ 75?/book 4th class mail or □$S/book overseas airmail 

(CA add tax) Total Amt* Enclosed_ OR CHARGE MY □ VISA □ MC □ AM EX, 

CARD NO_EXP. DATE_ 

SIGNATURE __ 
















Energy Conservation with a 
Microcomputer 


David R Jackson and John M Callahan 
University of Connecticut Energy Center 
POB U-139 
Storrs CT 06268 


Many aspects of the present energy situation are 
beyond the control of the individual. There are, 
however, a few notable actions that you can take to 
lessen the impact: one is to conserve conventional fuels; 
the other is to find economical alternatives. Jn this article 
we will present several tools that can be used in conjunc¬ 
tion with your personal computer—tools that will allow 
you to understand energy-use patterns, and change these 
patterns with sound technical and economic decisions. 

We will begin by providing a background on heat 
transfer and how it governs the energy consumed in a 
building. After this information is presented, we will 
outline an example that demonstrates the calculation that 
you must perform to determine your yearly energy re¬ 
quirements for space conditioning. Included in this 
example will be a program that you can use to simplify 
these calculations. We will also discuss energy conserva¬ 
tion options available to you and how to determine the 
economic payback to implement these measures. 


About the Authors 

David R Jackson is Director of the Solar Energy Division of the 
University of Connecticut Energy Center and a lecturer in the School of 
Engineering. John M CaJ/tf/iori rs a staff member at the Solar Energy 
Division and is working toward a degree in Electrical Engineering/Com¬ 
puter Science at the University. Both have been involved in a variety of 
research projects dealing with energy-systems performance analysis, as 
well as solar energy system design. 


Basic Principles of Heat Transfer 

Heat, of course, tends to flow from hot places to cold 
places. This observation fits right in with such other ex¬ 
amples as water running downhill, electrical current 
flowing from high electrical potential (voltage) to low, 
and fluids moving from high-pressure areas to low- 
pressure areas. In these and similar phenomena there is a 
flux of something—thermal energy, matter, or electrical 
charge—in response to a favorable gradient in some 
potential. In the case of thermal energy in transit, which 
is referred to as heat, the potential is a gradient, or dif¬ 
ference in temperature. The engineering discipline that 
attempts to quantitatively relate the flow of heat to 
temperature differences is called heat transfer . 

Why do we care about this? Because the comfortable 
temperature of our living and work environments is often 
very different from the outdoor temperatures which sur¬ 
round these spaces. These temperature differences result 
in an unwanted flow of heat, either into our spaces or out 
of them. In the former case, which occurs in hot weather, 
we often "pump" the unwanted heat back outdoors with 
a type of heat pump called an air conditioner. In cold 
weather, we usually replace the escaping heat by burning 
some form of fuel or by operating an electrical resistance 
heater or a backwards air conditioner, called a heat 
pump. 

The methods by which we cope with unwanted heat 
transfer all have one fact in common: they cost money to 
implement and operate. Alarming increases in the price 
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of fuel and electricity have caused the energy portion of 
our cost of living to challenge rent and mortgage 
payments for the lead item in the family budget. 

Types of Heat Transfer 

There are three basic types of heat transfer which must 
be recognized in order to understand and calculate the 
heating and cooling energy requirements of a building. 
These are conduction f convection , and radiation. A 
fourth contributor to the heating and cooling load related 
to outside air entering the structure will be dealt with 
separately as infiltration. 

Conduction 

The movement of thermal energy by conduction is the 
only mode of heat transfer that is possible within solid 
materials. However, it is also present and important in 
liquids and gases. Thermal energy can be visualized in 
terms of randomly directed motion among the atoms or 
molecules of a material. In solids, the atoms are bound 
together by forces so that the only possible atomic 
motions are various types of vibrations, as opposed to 
the relative freedom of motion present in liquids and 
gases. Picture a three-dimensional arrangement of 
billiard balls, all held in a regular geometrical pattern by 
springs. If one of the billiard balls is hit with a hammer 
and caused to vibrate, the vibrations will be transmitted 
through the springs until all of the balls are shaking. This 
example is a crude but easy-to-visualize model of the pro¬ 
pagation of thermal energy through a solid by conduc¬ 
tion. 

Now that we have a conceptual idea of conduction 
heat transfer, we would like to be able to numerically 
calculate the rate of heat transfer by conduction in 
various materials for a given, imposed, temperature dif¬ 
ference. This calculation is readily performed using 
Fourier's law of heat conduction, which states for simple 
steady-state one-dimensional conduction: 

Q - tt> 

AX 

where: 

Q = the heat transfer rate in Btu/hr 

A = the cross-sectional area in square feet of the 
material perpendicular to the direction of heat 
flow 

AT = the temperature difference across the material in 
degrees Fahrenheit 

AX = the thickness of the material in the direction of 
heat flow in feet 

K = the thermal conductivity of the material in units 
consistent with the rest of the equation (eg: in 
Btu/hr Ft °F) 

The use of this equation is best demonstrated by an ex¬ 
ample. Suppose we have a 14Vz-inch-wide by 8-foot-long 
by 3 Vi-inch-thick piece of fiberglass insulation, and we 
wish to calculate the rate of heat transfer through the 


Stack Work’s 


? yjitrJ 

A full, extended FORTH interpreter/compiler 
produces COMPACT, ROM ABLE code As fast as 
compiled FORTRAN, as easy to use as interactive 
BASIC. 


SELF COMPILING 

Includes every line of source 


necessary to recompile itself. 


EXTENSIBLE 

ifll Add functions at will. 


CP/M* COMPATIBLE 
ZSOor 8080 ASSEMBLER included 

Single license 

Supplied with extensive user manual and tutorial 
$175.00 

Documentation alone: $25.00 
OEM s, we have a deal for you! 

CP/M Formats: 8" soft sectored, 

5" North star, 5" Micropolis Mod II, 

Vector MZ.TRS-80 Mod II 

Please specify CPU type. 

Z80 or 8080 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O.BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
answered only when technician is available) 



VISA 


SuperScft 

First in Software Technology 

*CP/M registered trademark Digital Research 
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IMPOSSIBl€?32KOF?Ea 

STATIC RAM FOR $399!?!?!?! 


TB-4 
S-100 
€XT€ND€R 


Wo, It’s not impossible; in fact, we think we’ve lucked into the S-100 value of the year, ABOARD/LOGIC | 

Recent ly a i ead i ng manufacturer of static memory for S-l 00 systems (we can't say PRO 

who) received a batch of electrically perfect 32K static RAM boards with some jnr 1 

I minor cosmetic defects Intended for sale as Assembled/Tested units* the JOr ® 59 Kit, 579 Assembled/Tested, 

| company got as far as soldering the sockets in place before the problem with built-in logic probe for painless 


was discovered. We were in the right place at the right time and 
bought the entire lot; we're offering these memories in kit form 
with all components and complete documentation. Simply 
I insert the IGs into the appropriate sockets, solder in a few 
other parts - and you're up and running. Best of all, you'll 
I have the same reliable, ultra-high speed, fully static, 
and low power performance you’ve come to expect 
| from the boards made by this prominent company 
Don’t miss out on the memory deal of the year 
- these are limited quantity, 
f I rst -come-f I rst-served. 


troubleshooting, large “kluge” area for building 
custom circuits or testers, edge connector label that | 
identifies all pins, jumper links In power lines for easy 
current measurement /fusing, and gold plated connector 
surfaces for optimized electrical contact. New interlaced 
ground and signal traces Improves performance and reduces 
noise; even works with the new generation of high clock frequency 
boards. 

If you ever need to examine or fix an S-100 board, the TB-4 Is for you. 


CONDITIONS OF SALE: VISA /Mastercard * accepted; call (415} 7B3-286B. Include Si.50 for shipping 
and handling California residents add lan. 


MULLEN Computer Products 
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NEECO 


WHY BUY FROM THE BEST? 

Service... Support... 
Software... 




^ commodore 


MULTI-CLUSTER 

For Commodore Systems, allows 3 
CPU s (Expandable to 8) to access a 
single Commodore Disk 

MULTI-CLUSTER (3 CPU's).S 795 

Each Additional CPU (up to Sj .. * S 199 



16KB(1BK RAM-40 Column)-Llm. Qty . S 995 

32K B (3* RAM-40 Clm ) - Llm. Qty. $1295 

4016 (16K RAM 4.0 Sasic-40Clm.).$ 995 

4032 (32K RAM 4.0 Basic-40 Clm.) ..$1295 

8032 (32K RAM 4.0 Basic-80 Clm.)..$1495 

8050 Dual Disk (1 Meg Storage) .$1795 

4040 Dual Disk (343K Storage).$1295 

8010IEEE Modem.$ 280 

C2N Cassette Drive ..$ 95 

CBM - IEEE Interface Cable ..... .. $ 40 

IEEE - IEEE Interlace Cable..$ 50 

VIC 20 Home/Personal Computer..$ 295 

ALTOS 

ACS8000-2 64K1M .. $ 4500 

ACS 8000-15 64K 1M ...$ 5990 

ACS 8000-6 20BK 14.5M.$10490 

ACS 8000-7 208K 29.0M .$11690 

ACS 8000-10 208K 10M.$ 8500 

ACSBO00-10/MTU..$10990 


EPSON PRINTERS 

MX-80 PRINTER..$ 645 

MX-80 FT.$ 745 

MX-100 ....$ 945 

MX-70 ...$ 459 

INTERFACE CAROS 

8141 (RS-232).$ 75 

8150 (2K Buffered RS-232)..$ 150 

8161 (IEEE 488) ...S 55 

8131 [Apple Card) .$ 85 

8230 (Apple Card) ..$ 25 

8220 (TRS-80 Cable)..$ 35 

DIABLO 630 PRINTER 

DIABLO 630-Serial-RS-232.$2710 

Tractor Option ..$ 250 


NEC SPINWRITER PRINTERS 

5530 (Parallel)..$3055 

5510 (Serial) .$3055 

5520 (KSR-Serial).$3415 

Tractor Option...$ 225 


APPLE 

16K APPLE 11+ ....$1330 

32K APPLE 11+ .$1430 

48K APPLE 11+ .$1530 

APPLE DISK w/3.3 DOS . $ 650 

APPLE DRIVE Only.$ 490 

APPLE III 128K - In Stock! 
w/Monitor + 

Into Analystpak.$4740 



AMDEK MONITORS 

Video 10012" B+W.$ 179 

Video 300 1 T Green.$ 249 

Color 113 ,r Low Res., $ 449 

Color I113" High Res -S 999 



INTERTEC COMPUTERS 

64K Superbrain 

(360 Disk Storage). CP/M™.., S3495 
64K GD Superbrain 

(70CK Disk Storage), CP7M r V . $3995 


*CP/M is a registered trademark of Digital Research 


ATARI COMPUTERS 

Atari 400 (16K RAM) ..$399 

Atari 800 (32K RAM) - good thru 8/31 .$1080 

Atari 410 RECORDER .$ 89.95 

Atari 810 DISK DRIVE.$ 599.95 

NEECO carriesall available ATARI Software and Peripherals. 



PROFESSIONAL 
SOFTWARE 

WordPro 1 8K.$ 29.95 

WordPro 3 (40 Clm.)16K ., ..$ 199.95 

WordPro 3+.S 295 

WordPro 4 (80 Clm.) 32K .... $ 375 
WordPro 4+.$ 450 


JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS USTED UNDER SIMILAR “IN STOCK” CONDITIONS. 


(617) 449-1760 

Telex: 951021 


MON-FRI 9:00 - 5:00 



MastarCharge and VISA Accepted 
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thickness. The warm side is at a temperature of 60 °F, the 
cool side is at a temperature of 30 °F, and the thermal con¬ 
ductivity of fiberglass insulation is 0.0265 Btu/hr ft D F. 
For this case: 


A - length X width = 14 - 5 In X8 ft = 9.67 ft 1 

12 in/ft 

AX = - - = 0.292 ft 

12 in/ft 

then: 

Q = 0.0265 X 9.67 X ^ - ~ - 30> - = 26.3^- 
0.292 hr 

Now that we have arrived at this number, how do we 
interpret it? Officially, a Btu is the quantity of heat re¬ 
quired to raise the temperature of one pound of water one 
degree Fahrenheit. But this fact isn't much help unless we 
can relate heat requirements to fuel purchases. Roughly 
speaking, one gallon of number two fuel oil burned in a 
furnace of average efficiency contains about 100,000 Btu, 
One kilowatt-hour of electricity contains 3413 Btu. So, if 
we lost 26,3 Btu per hour through our piece of fiberglass 
insulation for a period of one month, the total amount of 
thermal energy lost would be: 


26.3-^ x 24 h« x 30 _da^L = 
hr day month 


18,936 Btu 


If fuel oil costs $1.35/gal, and electricity $.07/kWh, this 
corresponds to: 


• TRS-80 * APPLE 2 • ATARI • SCORCERER • 
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FREE CATALOG 

over ISO Items 
ORDER TOLL FREE 

(800) 327-7172 

IN FLORIDA 1305} 862 6917 
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TRS-80 * APPLE 2 * ATARI * SCORCERER 


_ *<305)862-6917 

■ lW JffSAdventure 

INTERNATIONAL 

* DIVISION OF SCOTT ADAMS, INC 

BOX 3435 • LONGWOOD, FLA 32750 


18,936 Btu 
100,000 Btu/gal 


X $1.35/gal = $0.26 for oil 


and: 


18,936 Btu 
3413 Btu/kWh 


X $,07/kWh = $0.39 for electricity 


The example used for fiberglass insulation closely 
resembles the case of a normal American residential wall 
which is framed by 2-inch by 4-inch (nominal) studs 
placed on 16-inch centers and insulated with fiberglass 
batting between the studs. But how do we arrive at the 
thermal conductivity value used in the example? And 
what is the so-called "R-value 1 that is used in reference to 
insulation? 

Actually, the R-value is another way of describing the 
thermal conductivity of insulation. Often we hear of a 
given thickness of insulation having a certain R-value. 
The lumber yards usually stock "RlT f or '1^19" 
fiberglass, which refers to 3 ^ 2 -inch thickness or 5Vi-inch 
thickness, respectively. Insulating materials also have a 
certain IJ R-vaIue per inch," For instance, rigid urethane 
foam is frequently assigned an R-value of 6.5 per inch of 
thickness. The Rll fiberglass which is 3 J /2 inches thick 
therefore has an R -value per inch of 11/3.5 = 3.1 per 
inch. 

But we seem to be going in circles. Let's relate the 
R-value to the thermal conductivity. People in the 
building trade find the R-value of materials easier to deal 
with than thermal conductivity. The equation they use 
for heat transfer is: 


Q = 



( 2 ) 



1" WOOD SIDING 

1/2" PLYWOOD SHEATHING 

3 1/2 11 FIBERGLASS BATT 
1/2 * GYPSUM WALLBOARD 

2x4 STUD 



Figure 1: Cross section of an insulation combination that is used 
to demonstrate heat-loss calculations. 
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The System/46 Is the outstanding office automation com¬ 
puting system for the ao’s It's so productive we call It 
MAGICS Look at these features 

* One to eight interactive users per node 

* Data management system 

* Report generator 

* Query processor 

* Screen formal generator 

* Automatic interface code generator 

* Up id V t Mbytes of user memory 

* Winchester disk with 18-mi I lion bytes (formatted 
capacity) 

* 15-minute mean-time-to-repair 

* Built-in protection from line-voitage spikes, noise, and 
brownouts 

And,, it feaiures MAGIC®, the Operating System that gets 
things done faster than you can say abracadabra because 
of its multi-keyed Indexed-Sequential Access Method and 
flexible file-organization. MAGIC® also offers high security, 
with password protection. MAGIC® supports global or local 
printers for as many users as desired. 


MAGIC® also includes Data Magic II —TEI’s red-hot data¬ 
base manager. DataMagic II has even more tricks up Its 
sleeve — like automatic or manual record-lock protection 
and automatic.transaction backout to protect the database. 
And it runs application software written for CP/M 2,X. 

Take a MAGIC® leap into the future! 

Arrange to attend one of our regularly scheduled System/ 
48 workshops (RSVP), 


OEM and Dealer inquiries Invited 



5075 S. LOOP EAST, HOUSTON, IX. 77033 
(713) 738-2300 TWX 910-881-3639 
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Today one dollar buys 
6% readers who actually see 
your sales message. 



As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 

As prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro¬ 
fessionals how exports credits could 
lower their debt-servicing costs. And 
Engineering News-Record showed the 
construction industry how to cope with 
the destructive effects of the 1981 federal 
budget. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16L 1 This compares to 
a cost of $6.07 for sending a business let¬ 
ter, 2 over $3.50 for a business phone call, 2 
and an in-person sales call which, believe 
it or not, now costs $137.02. 4 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per¬ 
formance (LAP) Report #5262 demon¬ 
strates that “Industrial companies that 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
that cut advertising.” Write 1221 Avenue 
of the Americas, New York, N.Y. 10020 
for LAP Report #5262 today. And let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 

[ Qne reader-noted impression In the average McGraw-Hill publication. 

-The D urine 11 intitule of Business Research, ^Telephone Marketing" 
by Murray Roman, P 87. McGraw-Hill 1976. * Laboratory of Advertising 
Performance Report #8013.5. McGraw-Hill Research. 

McGraw-Hill Magazines 



With inflation, 
we're an even better buy 







“Our reputation rests on 
digits, decimal points, and details. 
We wouldn’t trust them to anything less 
than Scotch Brand Data Cartridges” 



Bill Birkett, Vice President, 
Trade Graphics, Inc., 
Livonia, Michigan 


The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data 
cartridges than Scotch Brand, 
made by 3M, the people who 
invented the data cartridge 
system itself? 

3M controls every step in manu¬ 
facturing. Top quality magnetic 
tape and precision components 
are part of every Scotch Data 
Cartridge. Over twenty-five years 
of service to the computer in¬ 
dustry assure you of the utmost 
reliability. 

Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard-size DC 300A and 
now, an extra-length DC 300XL 
with 50% more storage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and Tl. 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medi¬ 
um, call toll-free: 800-328-1300. 

(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division. 

If it’s worth remembering, 
it’s worth Scotch 
Data Recording Products. 
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where R is the Revalue, Quite often it appears in this 
form: 

Q _ AT 

A R 

which gives the heat-transfer rate per area of surface. If 
we compare equations 1 and 2, we see that R = AX/K 
for a given thickness, and the K-value per inch = 1/12JC 
The number twelve is left over from converting AX from 
feet to inches. Thermal conductivities tabulated in 
various reference sources may be listed in any of these 
three forms. References 1, 2, and 3 (given at the end of 
this article) are good sources for this data. 

If we examine the version of Fourier's law of heat con¬ 
duction that contains the R-value and compare it to 
Ohm's law for electrical conduction, we have the follow¬ 
ing: 

A AT 

Q = —-——- (Fourier's law) 

/ = ——— (Ohm's law) 

RefectricaE 

The similarity between these laws is striking. Apparently, 
temperature difference and electrical potential difference 
are analogous, as is the R-value to electrical resistance 
and the heat transfer rate to electrical current. Thus, we 
can conceptually consider thermal circuits of various heat 


FOOLPROOF P. C. BOARDS 



THE COVAL IMAGING PROCESS 
Negative or Positive 


Coat your own p. c. board with this unique photo-resist 
Environmentally safe. Develops In water. No toxic or 
corrosive chemicals. Work in room light. Temperature 
control is not critical. May be used either as a NEGATIVE 
OR POSITIVE IMAGING PROCESS with incandescent, 


fluorescent, or u. v, light. 

Used worldwide by the experienced technician, hobbyist, 
and the beginner. Complete simplified instructions allow 
satisfaction and success. No more time consuming, 
frustrating, costly failures. Exposure latitude is phenom¬ 
enal . . . pius or minus 50%. RE-ZOLV , . . it r s simple, 
inexpensive, and easy to use. In an hour or less you can 
mix the emulsion, coat the board, dry if, expose the 
image (negative or positive), develop, and etch ... a 
perfect board. Coat over 12 sq. ft. with the Starter Kit, 
Unconditionally guaranteed, Coval Industries, Inc. invites 
you to try RE-ZOLV. COMPARE! You’ll never again be 
without it. The Starter Kit (Emulsion, Sensitizer, and 
Instructions) only $12.00 postpaid. Order your’s TODAY! 
Call (217) 352-9336 or write to COVAL I NDUSTRIES, INC. 


COVAL INDUSTRIES, INC, 


2706 W. Kirby, Champaign, IL 61820 


paths with characteristic thermal resistances. This 
analogy is extremely useful, as it provides the rules for 
dealing with complicated heat-path systems and leads to 
some of the more straightforward numerical schemes for 
solving problems involving complicated thermal net¬ 
works. For our purposes, we need only the rules for com¬ 
bining series and parallel thermal resistances. 

Looking once again at our example of the SVz-iiich- 
thick fiberglass insulation, let's calculate the R-value^ 


AX = 3.5/12 
K 0.0265 


= 11,0 


Rll is, of course, much easier to remember to 
characterize 3V2-inch fiberglass insulation than are ther¬ 
mal conductivity and thickness. 

What happens if we sandwich our fiberglass between 
sheets of Vi -inch- thick gypsum board and Vi -inch 
asphalt-impregnated plywood, both having the same 
width and height as the piece of fiberglass? We know that 
the heat must pass sequentially through each of the three 
materials. This suggests that we should add the R-values 


Material 

R-Value (or 

Thermal Resistance) in 
hr ft 2 *F 

BtU 

Plywood y 4 In 

0,31 

Sin 

0.47 

Sin 

0.62 

Particle board % in 

0.82 

Insulating sheathing Vt in 

1.32 

Softwood 1 in 

1.24 

Hardwood 1 in 

1.00 

Gypsum board % tn 

0.32 

% in 

0,45 

Piaster i in 

0.20 

Brick 1 In 

Concrete blocks 

0,15 

Three oval core 4 in 

0.70 

8 in 

1.12 

12 in 

1.28 

Poured concrete i in 

0.25 

Asbestos siding shingles 

0,21 

Wooden siding shingles 

0.81 

Asphalt roof shingles 

0.44 

Slate roof shingles 

0,05 

Wood roof shingles 

0.94 

Fiberglass baits 3!/2 in 

11.00 

6 In 

19.00 

Urea formaldehyde 1 In 

5.60 

Polyurethane 1 in 

6.25 

Polystyrene 1 in 

3,57 

Inside vertical air film 

0.68 

Outside vertical air film (15 mph wind) 0.17 

Inside horizontal air film 

0.60 

Dead air space attic 

1,14 

Air space between studs 3Va in 

0.97 

Single-pane glass 

0.91 

Double glass 

1,67 

Tripte glass 

2.50 

Storm window (4 in air space) 

1.78 

Wooden door 1 V* in 

1.56 

Insulated steel door 1 V* in 

1.69 

Table 1: Thermal resistances 
materials. 

of several typical building 
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Say goodbye to the costs and 
frustrations associated with writing software: 
The Last One® will be available very soon. 

More comprehensive and advanced 
than anything else in existence, 

The Last One® is a computer program that 
writes computer programs. Programs that 
work first time, every time. 

By asking you questions in genuinely 
plain English about what you want your 
program to do, The Last One® uses those 
answers to generate a totally bug-free 
program in BASIC, ready to put to 
immediate use. 

What’s more, with The Last Onef 
you can change or modify your programs as 
often as you wish. Without effort, fuss or any 
additional cost. So as your requirements 
change, your programs can too. 



In fact, it’s the end of programming 
as you know it. 

And if, because of the difficulties and 
costs of buying, writing and customising 
software, you’ve put off purchasing a 
computer system up to now, you need delay 
no longer 

The Last One® will be available very 
soon from better computer outlets. To place 
your order, take this ad into your local 
dealer and ask him for further details. Or in 
case of difficulty, please write to us direct. 

THE MSTONE 

YOU’LL NEVER NEED BUY ANOTHER PROGRAM. 
D.j. AT Systems Ltd., Dminster, Somerset, TAI9 9RQ, England 
Telephone: 04605-4117. Telex: 46338 ANYTYR G. 
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GET THE 

SOFTWARE THAT’S 
GOING PLACES. 
THE UCSD p-SYSTEM: 

You want a copy of the exciting software system that's 
going places. Professionals everywhere are using the 
UCSD p- System, Now, you can have it. The UCSD 
p-System offers; a complete software development system, 
your choice of languages, and a portable system that 
runs on your microcomputer today and tomorrow. Send in 
the coupon below and join the pros today. Phone orders 
accepted with Visa or Master Card, 


I-- 

Yes, 1 want the software system that T s going places— 

| the UCSD p-System. Here's my order: 

| UCSD p-System* (Version IV.O) including documentation: 


□ with UCSD Pascal™ Compiler.. .$500.00 

□ with FORTRAN-77 Compiler. ..$500.00 

□ with UCSD Pascal and FORTRAN-77 $750.00 

□ BASIC Compiler Add-On..$150,00 

□ Assemblers Package (cross-assemblers) 

for Z-80 r 6502, 6800, 6809, 

8080, 9900, Z8, PDP-U™/ 

LSI-11™ $250.00 

□ Complete UCSD p-System with UCSD Pascal 

Documentation Set .$50.00 

□ Send me more information (general) 

□ Send distributor information 


□ Send information on the availability of systems for the 
6800, 6809, and/or 9900 processors 


My system has: (check only one] 
□ CP/M " Version 1.4 


□ CP/M Version II.0 with 128-byte sectors 

□ 8080 or Z80 processor without CP/M (requiring some 
assembly language programming) 

□ 6502 processor (requiring some assembly language pro¬ 
gramming) 


□ PDP-11 with □ RX01 □ RX02 (check one) 

□ LSI-11 with □ RX01 □ RX02 (check one) 


NOTE-: 4pertaining tn j two items above* For availability of KKOE and KM)! disk 
drivers, contact S<ifTech Microsystems. 


*System requires 48K contiguous RAM. Software is 
shipped on 8-inch floppy disks, and can be transferred 
to other formats. 

□ Check or money order enclosed □ Ship C.0,D, 

IU.S. nrders oq]y) 

Calif, and Mass, residents must add applicable sales tax. For 
foreign shipping charges, contact SofTech Microsystems. 

Ship to:_____- 

Address:_ 

City:_State:_ 

Zip:_Phone:_ 

Allow six weeks for delivery. 


SofTech Microsystems, Inc, 
9494 Black Mountain Road 
San Diego, CA 92126 
Ph: 714/578-6105 
TWX: 910-3354594 

CUCSD p-System and UCSD Pascal art- trademarks of the Keperils of the 
University of California CP/M is a registered trademark of Digital Research 
^^orporaimn. LSI-11 and PDP-11 are trademarks of Digital Equipment Corpora Mon 



R SUOStOJi=U3V 


in the same manner that we would add the values of elec¬ 
trical resistances in series: 

^gypsum ”F f^fibergbss ""h ■R plywood 

The thermal resistances for gypsum and plywood 
sheathing (see table 1) are found to be 0,45 for Vz inch of 
gypsum and 1.32 for Vi inch of sheathing. The total 
R-value becomes: 


R^i « 0.45 + 11.0 + 1.32 = 12,77 

We must also consider parallel heat paths. The heat 
transfer through the wooden studs that form the walls of 
the cavities occupied by our fiberglass insulation (see 
figure 1) follows a parallel path to the heat passing 
through the fiberglass. In parallel electrical circuits, we 
merely add the currents. Here we add the heat transfer 
rates: 


C2 total 


AAT 

R i 


+ a 2 a t 

Rz 


(A- + 

Kj R 2 


(3) 


where the subscripts 1 and 2 refer to the wall areas 
associated with the studs and bays between them, respec¬ 
tively. 

For each stud that is IVi inches wide by 8 feet long, 
A 2 = 1.0 square feet, and the total resistance through the 
studs, which are also sandwiched between gypsum and 
plywood, is: 


^2 = J? R yp St im + Kstud + ^plywood = 0-45 + 4.35 4* 1.32 

= 6.12 


where R siud (pine or other softwood 3Vz inches thick) — 
4,35. (See table 1 for the thermal resistances of several 
common building materials.) If the inside surface of the 
wall is at 62°F and the plywood is at 28°F, the heat 
transfer rate through the wall will be given by equation 3 
as: 

Q = + ill > (62 “ 28) = <- 921)(34) 

= 33.3 Btu/hr 

An effective R-value for the stud/fiberglass parallel 
combination can also be determined. (This will be useful 
later.) Generalizing the parallel resistance analogy we 
have: 

A\ 162 = r_ 4 i_ + i 
K 1 *1 J? 2 J 

For our example {considering just the wood studs and 
fiberglass), we get the equation: 

9.67 + 1.0 _ r 9,67 _ 1 _ i 

I? eq L 11 4.35 J 

which gives us a value of: 

/!„ = 9.62 
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M€€T AXIOM'S IMP— 


TH€ ONLV LOULI COST 


IMPACT PRINTER 


DESIGNED FOR 


RPPIE* COMPUTERS. 


The 


the 


Three-UJay Forms Handling 

IMP is equipped with both friction and adjustable tractor feed (2-1/2 
to 9-1/2 inches) to provide three-way forms handling — single sheet, roll paper, 
and fan fold. 


Hardware 
and Software 
Compatible 

Priced at only $699, 
Axiom’s versatile IMP-APPLE is 1 
only high quality impact printer 
specifically designed to operate 
with the popular APPLE computers. 
It’s completely hardware and 
software compatible with APPLE. 
Even comes with cables and 
connectors for direct plug-in to 
the computer. No additional 
interface is needed. 


Nitty Gritty 

IMP prints 80,96 or 132 columns of crisp hardcopy at a speed of 
one line per second. The 7x7 dot matrix has a standard 96 ASCII 
character set. IMP’S stylish low profile case will complement APPLE 
in any home or office. And, in addition to being distinctively 
styled, IMP is rugged, with a heavy duty mechanism, ribbon 
cartridge and single snap-out board for easy maintenance. 

Visit your local computer store to see Axiom's 
IMP-APPLE in action. 

♦Trademark of Apple Computer, Inc. 


enhances HiRes Graphics 

IMP greatly enhances HiRes 
graphics. While other printers can only 
reproduce graphics on a 1 for 1 basis, IMP 
provides over 20 different aspect ratios, with 
complete control over horizontal and vertical 
resolution, placement, and orientation. For example, 
a chart could be reduced and printed on one portion of 
the paper, with text added. IMP also enhances APPLE'S alpha¬ 
numeric capability by providing lower case. It’s super simple to 
operate, too, with all printer commands controlled with a simple 
keystroke. Another plus, IMP is one of the few printers compatible 
with PASCAL. How is all this versatility made possible? For one 
thing, IMP has a 2K byte ROM in its special APPLE interface, 
while others have 256 bytes or less. 
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1014 Griswold Avenue * San Fernando, CA 91340 
Telephone: (213) 365-9521 •TW: 910-496-1746 


AXIOM CORPORATION 































A 


^^lma NNFRED ELECTRONICS CORP 

takes on the competition...and 

WINS EVERY TIME! 


A ATARI® 800 

PERSONAL 

COMPUTER 
SYSTEM 


$ 789 ? 


95 



The ATARI BOO computer's purpose was amazingly simple; take 
advantage of the revolution In computer technology to develop a 
computer so advanced that anyone could use it. 

The ATARI 800 is a sophisticated, interactive computer that's 
easy to own - simple to use, Even if you've never used a computer 
before, 

Simply connect the 800 s output to your television antenna 
terminals and you're ready to put your ATARI 800 Personal Computer 
to work! 

But don't let its ease of operation fool you The ATARI 800 is also 
a fully programmable general purpose computer, programmable in 
BASIC with the Atari BASIC language cartridge included with your 
system. 

The ATARI 800 Personal Computer has its own family of periph¬ 
erals. And the 800's unique, plug-in Memory Modules let you 
instantly expand your computer's internal memory to suit your needs, 

Then there's Atari’s comprehensive software library. Plug-in 
cartridge and cassette tape programs in anything from business mam 
agement to home finance, tax planning and computerized educational 
subjects. Plus some of the most challenging computer games ever. 

And the ATARI 800 Is backed by one of the world's most tech¬ 
nically sophisticated service systems A rational network of computer- 
connected service facilities for the highest quality servicemen the 
shortest possible time. 

What it can do: 

The ATARI 800 Personal Computer System can do many of the 
same things for you that larger computers have been doing for the 
business world for more than two decades. 

With its standard 16K bytes internal RAM memory, the ATARI 
800 can store, file and give you instant data access for hundreds of 
business and household applications, educational programs and 
computer games. 

And you can add to your computer's capabilities by increasing its 
RAM memory with optional plug-in Atari Memory Modules. 8K and 
16K (16,384 bytes) modules let you expand up to 48K (49.152 
bytes) of RAM for higher level programming and even more 
sophisticated uses. 

Or go for the ultimate ATARI 800 Personal Computer system, 
with up to four optional disk drives. Each uses standard 5% inch 
diskettes, which provide up to 88K bytes of memory storage. 


CALL TOLL FREE (800) 221-0466 




ATAHI" 4 HP 
PROGRAM 

recorder 

$65.95 


ATARI- 650 v 
INTERFACE 
MODULI 
$ 159.95 


AT A JIT 400" 
PERSONAL 
COMPUTER SYSTEM 
$375,00 


ATARI 1 8!0'~ 
DISC DRIVE 
$ 524.95 


PERIPHERALS & ACCESSORIES 

ATARI S30 Aeons tic Modem $16995 

CX852 6K RAW Memory Module 09.95 

CX853 ten RAM Memory Modute.. 99.95 

CX81Q0 Atari Diskettes (box/5) 2150 

SOFTWARE 

Art invitation To Programming S1S.9& 

Biotbylhm 12.95 

Music Compose* 47,95 

Education System Master ZD.D0 

U.S History 22.95 

Principles Q1 Accounting 22.95 

Basic Psychology 22.95 

Principles Of Economics 22.95 


Sasic Algebra 
Energy Czar 
Hangman. 
Kingdom 

States S Capitals 
Telelmk'- I 
Basketball 
Computer Chess 
Space Invaders 
Star Raiders 
Super Breakout 
3-D Tio-Tac-T&e 
Video Easel 
Assembler Editor 


ATARI* 825'" 
BO COLUMN 
FAINTER 
$650 00 

$22 95 
12-95 
12 95 
12 95 
12 95 
20 DO 
32.95 

32.95 

16.95 

47.95 

32.95 
32.95 

32.95 

47.95 


^WE SHIP BY UN/TED PARCEL-GOD, CASH Or CERTl FI EDCHECK 

LNNFRED ELECTRONICS CORP. 

60 1 0 KlSSENA BLVD., FLUSHING, N.Y. 11 355 

TOLL-FREE (800) 221-0466 
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The method outlined thus far allows us to compute 
conductive heat loss through walls (or ceilings) of ar¬ 
bitrary construction, provided we know the temperature 
of the inner and outermost surfaces. Unfortunately, we 
almost never know these temperatures, but we do have 
values for inside and outside air temperatures. If we can 
add additional thermal resistances to our network to ac¬ 
count for the temperature drops across the air films 
separating the air temperature from the material surface 
temperatures, we will have a more complete picture. 

Convection 

Why can't we simply look up the thermal conductivity 
of air and add it in as a thermal resistance? There are two 
reasons: 

• We have no way of determining a film thickness AX to 
use in the equation R AX/12JC. 

• The film of air adjacent to the wall may be mixing with 
air at a different temperature from outside the film as a 
result of turbulence. 

Convection problems are classified as either free or 
forced , depending on whether the gas or liquid motion in¬ 
volved is caused by buoyancy effects (eg: cold air stream¬ 
ing down the interior surface of a large picture window 
on a cold night) or induced by wind (or mechanically by 
fans or blowers). We understand that raising the velocity 
of a gas over a solid surface improves heat transfer be¬ 
tween the gas and solid—that's why we blow on hot 
food. However, determining the actual relationship be¬ 
tween the flow characteristics and convective heat- 
transfer rate is a science unto itself, and amateurs are 
forced to use simple, empirically derived coefficients to 
describe convective heat transfer. The convective heat- 
transfer coefficient (h) relates the heat-transfer rate to the 
difference in temperature as follows: 

Gconvective = M(T lir - 

^surface) 

The i?-values given in table 1 are equivalent to the 
reciprocal of h; reference 1 gives the R-values of a large 
number of building materials. 

Since we can consider 1 (h to be an R-value, we are 
now in a position to add it to the resistance chain on the 
inside and outside walls. 

Radiation 

Before we conclude our discussion of heat transfer 
through an insulated wall, we should discuss radiation, 
the last of the three principal types of heat transfer. While 
conduction and convection involve matter as the medium 
of heat transfer, radiation does not. Radiative heat 
transfer proceeds unimpeded in a vacuum, where convec¬ 
tion and conduction would be precluded. A type of elec¬ 
tromagnetic radiation is emitted by all surfaces whose 
temperatures are above absolute zero. The amount of 
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Getting "STATIC" from our competition?.. if so, you're paying too much! 


Try Ours 

$ 179 

64 K Static $895 
assembled 


16K Static $179 
assembled 




STATIC RAMS * FULLY ASSEMBLED * FULLY TESTED * BURNED-IN • FULLY SOCKETED • INCREDIBLE VERSATILITY « BANK SELECTABLE 
EXTENDED ADDRESSING * DELIVERY FROM STOCK • SAVE HUNDREDS OF DOLLARS * INTRODUCTORY PRICE - ORDER TODAY 


The Memory Merchant Story 

Why hasn’t memory come down In price like It should? Here's 
what is being done for you* 

High Performance and Low Price 16K Static Board 

You wont the most cost-effective, high performance memory 
boards that technology will allow. With that in mind we commis¬ 
sioned one of the top memory designers in the country. We told him 
to design the board with the user in mind, it hod to sell for Jess than 
$200. It had to run cool and have low-power consumption. It had to 
have both extended addressing capabilities and bonk se/ecf 
capob/bfies af no cdd/f/onoi cost. You had to be able to de select IK 
blocks so the memory could accommodate memory-mopped video 
displays or controller cards* The board had to be fast so a user could 
run his processor of full speed. Finally, the board had to be reliable 
ond easy to install. He came up with all this and more. Here’s a high 


T6IC Mam, Model MM16KT4 Specifications: 

* Four independent 4KX8 byte segments 

* One 4K segment equipped with IK windows 

* Compatible with both existing bank select type 
hardware and IEEE 696/S10Q extended address protocol 

* Operation guaranteed to 4 MHz with 2-80 and to 
5 MHz with 80B5 processors 

* Low power consumption, typically 1*3 amps 

* Uses low power 300 ns 2114 (1KX4) 

64K Ram, Model MM65K16S Specifications: 

* Operation guaranteed to 8 MHz 

■ Compatible with both existing bank select type 
hardware and IEEE 696 extended address protocol 

* Fully loaded board (64K) draws 400mo. while max. 
current is 550 mo, 

* Four independently addressable 16K submodules on one 
board organized as 2 pair of independent 32K banks or 
as 1 64K extended address page. Each 32K bank re¬ 
sponds Independently to phantom. Bonk select logic is 
compatible with either Cromemco Cramix* or standard 
bank select software. 

* 2716 (5V) EPROM compatibility; 

Programmed 2716 EPROMs may replace any or all of the 
Ram components on the board, 

■ New 16K (2KX8) Static Rams which combine extreme 
low power (40ma. ON; 5ma. OFF) with high speed 
(200ns max* access time), 

» Also available partially populated to 4SK or 32K. 

"CrofiiJx is o trademark of Qomemco 


performance, fully assembled, tested and burned-in , guaranteed 
16K board that we are iniroductng for only $179 Runs on any 5-100 
8080, 4 MHz Z-80, or 5 MHz 8085 system. 


The Most Advanced 64K Static Board 

The end user wonts State-af-the Art when he buys o 64K board* 
So we had our super designer pul together the 64K board of ihe 
future with tomorrow's high speed processors in mind. This board 
had to work with all 5-100 systems, with current processors and 
future (up to 8 MHz) processors. It had to be ultra-low power. It had 
to be designed so the advanced user could populate the board with 
programmed EPROMs tor special applications. This board, too, had 
to have both bonk se/ecf ond extended addressing of no extra cost. 
The board was also designed to be used as a 32K or 48K board and 
we are selling if that way* too. Put in additional chips when you 
want to Increase the capacity! 

OEM and dealer inquiries invited. 


No Risk Free Trial 

After you purchase one of our boards you may return 
it (intact) for any reason within 15 days after shipment 
and receive a full refund. 

Free Six Months Memory Insurance 

We will replace any board purchased from Memory 
Merchant that becomes defective through normal use 
for up 1o six months. 


14666 DOOLITTLE DR 
SAN LEANDRO. 
CA 9 4577 


/A1K\ 4 8*3 
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Test Please send me the items lilted below. I understand that if Tin not 
fully satisfied with the product, I can get a full refund within 15 days 
after shipment. (Send check* money order* or use your credit card.) 

Nate to credit card buyers: For extra fast service phone (415) 483-1008 
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Figure 2: Floor plan and elevations of a 
hypothetical house. 



radiation emitted per unit time is proportional to the 
fourth power of the absolute temperature of the emitting 
surface. Those surfaces which are separated by a vacuum 
or other transparent medium experience net heat transfer 
according to the following: 

Graven = *Aa(T* ~ T/) (4) 

The emissivity, e, is a number between zero and one, and 
it is a measure of the ability of a surface to emit (or 
absorb) radiant heat. The area, A , plays the usual role, 
and <r is a constant of proportionality. The nonlinearity 
exhibited by equation 4 would ruin our thermal 
resistance model if we attempted to explicitly include a 
radiation term. 

Fortunately, in cases where radiation plays a signifi¬ 
cant role in building-heat transfer, convection is also pre¬ 
sent so that the radiation effect may be added into the 
convective R-value. For example, in the case of double¬ 
pane (insulated glass) windows, the panes may radiate to 
one another but this effect is taken into account in the 
overall window R-value listed in table 1. Similarly, radia¬ 
tion is included in tabulated R-values in other cases in¬ 
volving air gaps. Of course, when a gap between surfaces 
is stuffed with insulation, radiation is eliminated through 
the elimination of the transparency of the gap (so that we 
don't have to worry about it in those cases either). 

Armed with some knowledge of the other two forms of 
heat transfer, we can complete our analysis of the in¬ 
sulated wall. Figure 1 gives a wall cross section showing 
the materials already discussed and the addition of ex¬ 
terior siding. Using table 1, reference 1, and our previous 


calculation, we add the R-values for the entire heat path 
from inside and to outside air: 


Item R-value 

1 ns ide s urf ace (air film) 0.68 

Gypsum wallboard 0.45 

Insulation plus s tuds equivalent 9.62 

Plywood sheathing 1.32 

Wood siding 0.81 

Outside surface, 15 mph wind 0.17 


Total R-value = 13.05 ——— 
Btu 

If a building had 1000 square feet of wall area constructed 
in this manner, the total heat loss for an interior 
temperature of 65°F and an exterior temperature of 25°F 
would be: 


Qwall total 


A AT 
R 


= 1000 ft 2 x{ 


= 3065 Btu/hr 


(65 - 25) Q F 
13.05 Q F hr/Btu 


) 


If we extend this calculation to include other heat paths 
(doors, ceiling, windows, etc), we would add the 
resulting heat-transfer rates to get the total: 

Q loat = (E 4 ) AT < 5) 

paths 


People who perform these calculations for a living have 
found it worthwhile to replace the R-value with its 
reciprocal, U, the conductance, so that equation 5 
becomes: 
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Can your 
word processor 
pass this screen test? 



WordStar™ software does*! 
And does it better than any other 
word processing system. Not only 
do you get all the sophisticated 
features you’d expect from the 
high-priced WP system, with 
WordStar you have a true screen 
image of what your printout 
will look like before you print it! 

With WordStar, you’ll erase, 
insert, delete and move entire 
blocks of copy. Page breaks are 


displayed and automatically 
revised on the screen. You can 
specify enhancements like 
underlining and boldfacing, and 
much more. 

And WordStars so much 
easier to leam because of its 
unique and extensive self-help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457-8990 and ask 
for a copy of our WordStar demon¬ 


stration booklet. Remember, when 
you’re the star, were the star. 

(OlkioPfol 

INTERNATIONAL CORPORATION 

The Star Maker 

MicroPro International Corporation 
1299 4th Street, San Rafael, CA 94901 
£415) 457-3990 TELEX 340388 
Sold through authorized dealers and 
distributors only OEM inquiries invited 


*Runs on most Z80/808Q/80B5 microcomputers with CP/M (TM of Digital Research); 48K; and terminal with addressable cursor. 


Apple computer installation requires Microsoft Soficard and 80 column video board 






PLYWOOD DECK 



3 1/2" FIBERGLASS 


AIR FILM 


1/2" GYPSUM BOARD 


BUILDING PAPER- 

ASPHALT SHINGLE 

AIR FILM 


STILL AIR 


AIR FILM 


I 

Figure 3: Construction of the ceiling and roof of the house shown in figure 2. 


Qtotal - (E UA)AT 

path * ( 6 ) 

where: 

U = 1/R 

The units of 1/ are Btu/ft 2 hr °F, which are easier to 
remember than those of the R-value. 

Infiltration 

Remember that unconditioned air entering our 
building can impose an additional cooling or heating 
load. If a cubic foot of air at outdoor temperature enters a 
conditioned space, the heating or cooling system must 
adjust the temperature of that air to the conditioned 
temperature. The thermal energy, Q, required to ac¬ 
complish this is given by: 

Q = vol of air in ft 3 X density X specific heat 

X (^inside “ T'mitsidJ 

= vol of air in ft 3 X 0.074 ~ X0.24 ~ XAT° F 

ft 3 lb F 

If the volume of infiltration air is given in cubic feet per 
minute (CFM), we have: 

Q = (CFM) X60-2JHL X0.74 ~ X0.24XAT°F 
hr f r lb °F 

= 1*07 X (CFM) X AT (7) 

Meteorology 

We have seen that in calculation of heating or cooling 
energy requirements in Btu/hr, we multiply our UA 
values by a temperature difference. Here our principal 


interest is to determine seasonal heating and cooling costs 
from these calculations. To this end, we need a way to 
modify our calculations to get this information* 

The degree-day is a measure of the average 
temperature difference between our conditioned space 
and the outside for a given period of time. Heating 
degree-days are usually based on an inside temperature of 
65°F. For example, if the average daily temperature on a 
day in February were 35 D F, we would accumulate 
65 “ 35 = 30 degree-days on that day* Adding up all 
the heating and cooling degree-days for a month or an en¬ 
tire season provides a measure of the severity of the 
climate* We use degree-days in our calculations as shown 
in the following: 

G™™ = [EtM + infiltration load) Xdegree-days X24 

Degree-day data is available for various US cities from 
the US Weather Service (see also references 1 thru 4)* 

Example Problem 

To reinforce understanding of the relationship between 
the basic principles of heat transfer and different building 
components, we will present an example that outlines the 
calculations needed to determine the energy requirements 
for a residential building in Austin, Texas* If you live in 
the northeast, heating is the major energy consideration, 
and cooling is usually considered unnecessary, whereas if 
you live in the southwest, this situation may be reversed. 
Therefore, we have chosen Austin as a location where 
both heating and cooling functions are necessary. 

First, we will outline the characteristics of the building 
that will serve as our example. Then we will proceed to 
show how to calculate the heat loss in the winter and the 
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The Apple II User’s Guide by Lon Poole, Martin McNifl. and Steven Cook #46-2. $tb. □ 

Thts Guide is the key to unlocking the full power of your Apple II or Apple II plus computer The Apple II User's Guide brings together in 
one place a wealth of information for Apple computer users. It will tell you more about your Apple than any other single source. This book 
will save you both time and effort. No longer will you havelo search endlessly for usef ut information. It's ell here, in the Apple 11 User's Guide, 
thoughtfully organized and easy to use. Topics include: 

‘Applesoft and Integer BASJC pro¬ 
gramming - especially how to 
make the best use of Apple's 
sound, color and graphics capabi¬ 
lities. The book presents a 
thorough description of every 
BASIC statement, command and 
function. 


‘Advanced programming - special 
sections describe High Resolution 
graphics techniques and other ad¬ 
vanced applications. 


‘Hardware features - the disk drive 
and printer are covered m sepa¬ 
rate chaplers 


‘Machine level programming - al¬ 
though nol a machine language 
programming guide, this book 
covers the Machine Language 
Monitor in del a II 


‘Apple is a trademark ol the Apple Computer Corporation. 


PET/CBM Personal Computer Guide Second Edition by Adam Osborne and Carroll Donahue # 55 - 1.515 n 

The PET/CBM Personal Computer Guide is a step-by-step guide that assumes no prior knowledge of computers, If you can read En¬ 
glish. you can use this book This revised second edition provides even more useful material than the popular first edition. M covers (he 
most recent CBM products: the CBM 8000 and 4000 series computers, the 2040 and 8050 disk drives, and programmable printers. Adam 
Osborne co-authored this new edition. He has re-wriiten it to be a step-by-step BASIC tutorial. So if you don't know BASIC, don'l worry This 
book will teach you both BASIC and CBM BASIC, If you’re thinking abool buying any personal computer, this book will show you what the 
PET can do for you. If you've just bought a PET orCBM.thisisLhebookyou must have to really understand your computer By using the ex¬ 
amples found in this book you 'll quickly get your PET/CBM up and running. These examples are ihoroughly documented so you can learn 
how and why the programs work it's the "how” and "why” that are important in learning to make the PET work efficiently for you. The PET 
Personal Computer Guide covers everything you’ll need to be master of your PET 

'PET and CBM are both trademarks of Commodore Business Machines. 
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CP/M User's Guide by Thom Hogan #44-6 $ 12.99 □ 

If you haven't yet purchased CP/M for your system, the CP/M User's Guide wifi make your first use of CP/M 
easy. If you already have CP/M, this book will help you modify your system and let you Jockey your disks" like an 
expert. The CP/M User's Guide describes types of CP/M and their compatibility. It includes a discussion of 
conventions used to create file names and command lines. Numerous sample screen displays for each version of 
CP/M graphically explain each operator command and computer response. CP/M's Assembly Language Utilities 
are described for the non-technicai reader who wants maximum use of CP/M’s capabilities. The book also 
discusses how application packages, high level languages, solution programs, and other support programs 
combine with CP/M to answer a user's individual needs. You'll also find an explanation of MP/M and CP /NET as 
well as the technical aspects of CP / M's internal structure which will permit you to make simple modifications. A full 
glossary and several useful appendices are included. ‘CP/M is a trademark of Dig 11 a I Research Corporation 

The Business System Buyer’s Guide by Adam Osborne # 47-0 *795 □ 

When you enter the marketplace of small business computers you race a bewilder¬ 
ing array of products,, prices, features, and ladies This guide cuts through the jargon 
and unravels the task of buying the right computer system. Dr. Osborne is the foremost 
authority on the use of computers in small businesses Here, he helps you to analyze 
your computer needs by applying the same know-how that made your business a 
success. This book provides solid information on howto determine your needs, how to 
choose software and hardware for all business applications, whai to expect Irom 
vendors, what to avoid, and what questions you must ask. It also provides a wealth of 
detailed information on products, manufacturers, retailers, and the whole micro¬ 
computer marketplace. Purchasing a computer system lor any business is a complex 
process, but it need not be a frustrating one This book will help. Before you buy any 
computer, read this book. You’ll never make a better investment. 

Make check payable to: OSH 0RN£/l4eGraw-Hill 

630 Bancroft Way. Berkeley, CA 94710 D#pt. B17 Phone Orders:{41 5) 54B-2S05 
Name_ ______ 



Address . 


Ciiy /State/Zip __—__ _ 

Plus □ 7 5Atem 4 th class US 1.50/item UPS J$2.50/item Air Mail IJSl 0.00/item Overseas 
(California f eg Weals gad applicable tax.) □ Please send me your free catalog 

Total amount enclosed $_ _ 

Card #. . .... . 


„ or charge my DVisa DMastercharga 
Expiration Dale _ 


Signature _ 


















heat gain in the summer* Finally, we will explain how to 
automate these calculations by using an interactive 
BASIC program that runs on a personal computer. 

Two major factors determine heat loss and heat gain in 
any building: the climatological conditions and the 
building components. In Austin there are approximately 
1980 heating degree-days and 2908 cooling degree-days. 
For the purpose of illustration, we will consider a single- 
story ranch-style house with 1500 square feet of floor 
area and a ceiling height of 8 feet. Figure 2 shows the 


Building Description 

Air 

Changes 
per Hour 

House under 5 years old; new storm windows 
and doors; caulking and weatherstripping used 
around doors, windows, foundation. 

0.5 

House is 5 to 10 years old: old storm windows 
and doors; deteriorating caulking and 
weatherstripping. 

1.0 

House is 10 to 25 years old; no storm windows; 
no weatherstripping and caulking. 

1.5 

House is older than 25 years; drafty; windows 
rattle on windy day. 

2.0 


Table 2: Guidelines for the air-changes-per-hour value of a 
house. Because this figure is difficult to calculate , the 
guidelines provide only a rough estimate . 


pHiODqrq 

I Modem Kit * 

m 300 Baud Acoustic Coupler 


floor plan and two elevations for our example house. 

To simplify our calculations, we will assume no heat 
loss through the floor. We will also say that the walls 
have no insulation and the ceiling has 3Vz-inch fiberglass. 
The front and back doors are 1 Vi-inch-thick solid wood. 
There are ten windows, each measuring 3 feet by 4 feet. 
We will also assume that there are no storm doors or 
storm windows and that there are two exhaust fans, one 
in the kitchen and one in the bathroom. We will use the 
wall section shown in figure 1, but without the fiberglass 
insulation, and the ceiling/roof combination shown in 
figure 3. Based on the given configuration of our example 
building and the climatological conditions in Austin, we 
can now calculate the heat loss and heat gain. The pro¬ 
cedure is very simple if it is approached in a logical step- 
by-step fashion. 

First we should calculate or look up all the R-values for 
the different building elements (see reference 1). Table 1 is 
a fairly comprehensive list of the R-values of typical 
building materials; it can be used to determine the 
R-values for your own home if you are not able to obtain 
a copy of a standard reference. 

We have already calculated the R-value for the wall 
with insulation and found it to be R = 13.05. To get the 
R- value without the insulation, we substitute the R-value 
of a 3 V*-inch air space from table 1 for the Rll fiberglass, 
and get an effective R-value of 4.4 for the wall. 

We will now calculate the R-value for the ceiling on a 
one-squareToot basis. Referring to figure 3 and table 1, 
we list the ceiling and roof materials and individual 
R-values. The R-values for the ceiling are: 


Inside still air 0.60 

Gypsum board, Vi in 0.44 

Fiberglass insulation, 3 Vi in 11.00 

Still air in attic _ 1.14 

Ceiling total 13.18 


$ 69.00 
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The R-values for the roof are: 


Outside air 

0.17 

Asphalt single roof 

0.44 

Building paper 

0,06 

Plywood deck, 5/8 in 

0.78 

Air film 

0.60 

Roof total 

2.05 


We will assume that the resistances of the ceiling and roof 
are additive. This is not quite correct because there is 
more area associated with the roof, but the answer you 
obtain by simply adding the two resistances is fairly 
dose, so we get R„ Jijlg/mof = 15.23. Single-pane windows 
are very poor insulators; therefore, they have a low 
R-value, which is approximately R = 0.91. The R-value 
for a 1 Vi-inch wooden door is R — 1.56 (see table 1). 

Second, we must determine the total surface area for 
each building element. Using figure 2, we find the total 
wall area is 1118 ft 2 , total glass area is 120 ft 2 , total door 
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THE MOST INCREDIBLE 
LITTLE WORKER 
NEXT TO YOUR SECRETARY 
CAN SIT RIGHT 
NEXT TO YOUR SECRETARY 



The Zenith Z69 sub-compact: a dual 160 
microcomputer, a video terminal, and a 
floppy-disk drive... all In o single, desktop 
stand-alone. 

The Z89: a subcompact microcomputer that 
needs about as much space on a desk as a portable 
TVseL 

And needs about as much technical training to 
operate. Because the Z89 uses the industry- 
standard CP/M tw opera ting system, it accepts a 
vast variety of existing software. Most microcom¬ 
puter programmers already know it and anyone 
trained on larger systems adapts to CP/M* in a 
flash. The Z89 also uses standard, currently availa¬ 
ble software on both bVk " and 8" floppy disks, yet 
is capable of more sophisticated operation using 
extended languages such as Microsoft BASIC, 
COBOL, FORTRAN, and PASCAL. 

The keyboard follows the standard typewriter 
format, with every touch of a key confirmed by an 
audible click. Numbers are duplicated in calculator 
format, with up to 18 decimal-place accuracy And 
the large-capacity non-glare video display is easy 
on the eyes. 

The Z89is a sub-comp act desktop unit with a 
memory of up to 64K bytes of RAM—more than 
enough for word processing, accounts payable. 


accounts receivable, inventory control, and many 
other business, scientific, and technical applica¬ 
tions . . . without a zillion different cords hanging 
out of the back. 

And now, for you tech-spec freaks, some impor¬ 
tant jargon regardi ng standardization and 
flexibility: 

Disk d.iia: Choice of internal or external storage, or combi¬ 
nation; LOOK to 2.5 megabytes. 5to." flexible drives (standard 
10-sectar h.ird-sector media single-side single-density) for 
lowest media coal 8" disk drives (double side double-density) for 
greater storage: also standard IBM single^side single-density 
format for exchanging data with other computer systems. 

Available in either 48K or 64K systems 

Zenith is a boot-Loaded RAM system, so it can accommodate the 
latest software on the market, and anything new that's likely to 
come along in the future. Twin serial input/output ports let you 
interface with just about any printer or modem on the market— 
handy whether you already have them now, or want to add the min 
the future. And with five differenl Zenith models, from a basic 48K 
no'tfisk-drive; to built-in 5Vi ff or 8" single or double disc drives, you 
can put together 18different configurations . . . which means you 
can design a system to fit your cxacl job father than force your job 
to fit a system In other words, the ZSB's capabilities make the 
microcomputers with the cute names look like toys 

Service? Available just about everywhere. 

The Zenith Z89 ... a highly reliable, highly 
affordable, state-of-the art microcomputer for the 
state of your busi ne ss—whate ve r i ts si ze. 

For the name of your nearest dealer, give us a call. 


LEADING 

EDGE.™ 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 

1-800-040-6600, 

In Massachusetts, call collect (617) 828-8150. Telex 951-624. 

DEALERS: For immediate delivery from our Inventory Bank 7 / and some of the most attractive margins in the industry, call toll-free. 


Circle 203 on Inquiry card. 
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Building 

Element 

Area 

(ft 8 ) 

R-Value 
rhr “F fU 

U = 1/R 
/ Btu \ 

UA 

/ — 1 
(hr *F) 

Air Infiltration 
Load (£%) 

Percent of 

Total Load 

( BtU J 

\hr °F ft J 

Ceiiing/Roof 

1500 

15.23 

0.066 

98.5 


13 

Wai!s 

1118 

4.40 

0.23 

257.1 


35 

Windows 

120 

0.91 

1.10 

132.0 


18 

Doors 

42 

1.56 

0.64 

26.9 


4 

Air infiltration 





213.1 

29 

Forced ventilation 





66 

<1 



Total conduction and infiltration: 

514.5 

+ 219.7 





Grand total: 

734.2 


100% 


Table 3: Summary of heat-transfer characteristics of a ranch-style house. 


area is 42 ft 2 , and the ceiling area is 1300 ft 2 . The volume 
of the conditioned space is 1500 ft 2 X 8 ft — 12,000 ft 3 . 

Finally, we must consider the load imposed by air in¬ 
filtration, All buildings have some unwanted infiltration, 
and often have some forced ventilation. A simple way to 
quantify unwanted infiltration is to speak of it in terms of 
the number of total air changes per hour (AC/hr). A 
we 11-cons true ted building with tight-fitting windows and 
doors can have an air-change rate as low as 0.5 AC/hr. 
On the other hand, a badly constructed building with 
poorly fitted doors and windows can have an air-change 
rate as high as 2.0 AC/hr. It is difficult to measure in¬ 
filtration or to make reasonably accurate estimates, so 


for our example, we will assign 1.0 AC/hr. We suggest 
that when you perform your own calculation, you assign 
a number between 0.5 and 2.0 AC/hr, using the 
guidelines given in table 2, 

We must change the number of air changes per hour to 
cubic feet per hour to use in our energy calculations. This 
is done by taking the air changes per hour and multiply¬ 
ing by the total volume of the house. In our example, we 
get 1 AC/hr X 12,000 ft 3 = 12,000 fP/hr. 

Forced ventilation from exhaust fans must now be con¬ 
sidered. We estimate the number of minutes each fan is 
on each day, along with its rated capacity, to determine 
how much air is exhausted by the fans. Remember that 
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BECAUSE 

■ Unique software • Technical support • Quip* 
delivery * Established company * Release 2 
CP/M ' (some packages under UNIX* and TRSDSS'J 
* Quality software * In-house expertise * Fast 
response * User prieniauon * CompeTiUve pnees 

■ Customer service * VfcrtMiim** media * Onyx 
hardware [CP/M and UNI* versions! 
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Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time Caff (714) 648-1922 


• NEW RM CQeQL applications: 

• Order Entry/Inventory * Receivable! ■ Payable! ■ 
General Ledger * Financial Modeling * Client Account¬ 
ing—and more on Ihe way! 

* NEW CBASICS’ application!: 

• REAP (Real Estate Acquisition Package). 


Cybernetics? 


RM/COBOL—The new standard for microcomputer COBOL!' The only COBOL 
tor CP/M (also on TRSDOS & UNIX) wilh alternate key* (multi-key ISAM). CRT 
screen handling, interactive debug, and Ihe moil useful Level 2 feature!. Compat¬ 
ible whh RSCOBOL E —bui runs faster 


TRS-flO', Model II CP/M—The fastest Mod II CP/M with Ihe most feature!. Out 
■ landing teaching documentation for newcomers to CP/M, multiple CRT emula¬ 
tion, down loading package, support tor CORVUS 10 Mb hard dink. Maqy addi¬ 
tional uier-orlenled lealures. 


Plus existing CBA5IC2 packages. And system software package* A Distributed in U X by 
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PM5 (Properly Management System) 
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The world's greatest 
strides in microsystems 
are in the Valley of the Sun. 


Once again, Motorola Is making history. 

The leader in Semiconductor technology is 
developing new microsystems at a record pace. 

The opportunities have never been greater. 

And Motorola Country never looked more 
inviting. With 300 days of sunshine each year, 
a casual approach to living and a lower cost of 
living than where you may be now, Motorola's 
Phoenix could be the perfect site for your next 
career move. 

Find out about the bold new progress of the 
Motorola team — with innovative hardware and 
software designs at the “building block" and 
development systems level of microsystems. 

Motorola is leading. Again and again and again. 


• Manager, Development Systems Marketing 

• Manager of Product Market Planning 

• Manager, Hardware Engineering 

• Manager, Software 
Engineering 

©■ Hardware Section Leader 

• Software Section Leader 
9 Applications Systems 

Engineer 

• Product Marketing 
Engineer 

• Software Engineers 

• Hardware Engineers 

• Product Engineer 

• Programmers/Analysts 

• Technical Writer 

• Printed Circuit Board 
Designer 


Call Ed Larsen, collect at 
602-994-6821. Or send resume 
in confidence to Motorola, Inc., 
MOS Integrated Circuits Division, 
P.O. Box 20903, Phoenix, AZ 85036, 
Department M28. 










(M) MOTOROLA INC. 


MOS Integrated Circuits Division 


An Equal Opportunity/Affirmative Action Employer 
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Figure 4; Flowchart for the energy-usage program of listing I, 



COMPUTER SYSTEM DESK 

Overall Dimensions...GQ ir L x 24"D x 30"H 

Terminal Surface ......... 34"L x 24"D x 27 H, H 

Shelf Will Accept ...... 2l"Wx24' r D x12ft"H 

• Designed far commercial use 

• Easy to assemble and disassemble 

• Radius on outside corners of tops for operator safety 

• Separate shelf for computer and disk drives below work surface 

• Lower terminal height for operator comfort 

• Standard table height section for primers or work area 

• Durable formica covered tops, shelf & legs 

• Open back on shelf for cables and ventilation 

• Modular construction-can add on as system expands 

• Enhances user production by providing effective equipment layout 

PRICE $230.00 + SHIPPING (125 LBS) 


COMPUTER CROSSROADS 



3800 SOUTH TAMIAMI TRAIL 
SARASOTA. FLORIDA 33579 

mm 


813-349-0200 

H 


any air exhausted by the fans must be replaced by outside 
air that is heated or cooled. The equation that governs 
forced ventilation is shown below: 


Air ventilation rate (ft 3 /hr) = [estimated on-time ^ J 

ft* * 

Xfan rating ( — ) 1/24 (8) 

v min f J 

For our example house we will say that each fan has a 
rated capacity of 100 ft 3 / min, and each runs about 45 
minutes per day. Substituting our numbers, we get the 
air-change rate for both fans combined: 


Air ventilation rate = 90 


375 


min 

day 

ft 3 


1 day 
24 hr 


ft 3 

X100 A- 

min 


hr 


Now that we have determined the volume of air that is 
exchanged every hour and subsequently replaced by air 
that is unconditioned, we must determine the amount of 
energy needed to heat or cool this outside air. This must 
be calculated in two steps. The infiltration energy load is 
the amount of energy needed to bring to room 
temperature the air that inadvertently enters the house 
from outside, while the ventilation energy load is the 
amount of energy needed to bring to room temperature 
the air that enters the house to replace air deliberately 
pumped out by a house fan. These can be calculated as 
follows: 


Infiltration energy load — 12,000^ X 0.24 — — - 

hr lbm°F 

X 0.074= 213.23 

ft 3 hr°F 

p t, 

Ventilation energy load = 375 — X 0.24 - - -- 

hr lbm°F 

x 0.074 ^2. - 6.66^2 

ft 3 hr°F 


The notation "Ibm" stands for pound-mass, and is a more 
accurate description of what we normally call one pound 
of weight. The constant 0.24 Btu/lbm °F is the number of 
Btu needed to heat one pound-mass of air one degree 
Fahrenheit. The constant 0.074 lbm/ft 3 is the number of 
pound-masses in one cubic foot of air. 

So far, the calculations presented have been simplified. 
If you would like to try a more rigorous approach, we 
refer you to the references at the end of this article. You 
will find a number of procedures for calculating heat loss 
through basements, roof/ceiling combinations, solar- 
heat gain through windows, and you will also find a 
more elaborate description of air infiltration. 

We have determined the K-value and surface area of 
each building component, as well as the energy load im¬ 
posed by air infiltration. This information is summarized 
in table 3. We can proceed to calculate the yearly energy 
requirements for our example building. The total yearly 
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The 

next 

generation 
of business 
software 


/ou are still searching for qualify software far your small business 
■ mputer, search no more. Designer Software™ is pleased to 
naunce PHOENIX*, the first line of microcomputer software to 
zlude professional word processing and general accounting. 

WORD PROCESSING 

e know word processing, A year-and-a half ago the owners of 
signer Software™ wrote a well-known word processor for 
other company. In the last 18 months we've learned about other 
^tures you want in a word processing package, PHOENIX™ 
ord Processing reflects our experience. It is more powerful and 
xible than other word processing packages you can buy And 
ce we designed "human engineering" into PHOENIX™ Word 
jcessing from the beginning, it can compete, feature for feature, 
•h expensive dedicated word processors, 

my people have remarked that ^he user $ manual we wrote 
lier was the best ever for microcomputer software. Even so, we 
that we could have made it more accessible to the non- 
hnical user. With PHOENIX™ Word Processing we have a 
jarate Training Manual with beginning, intermediate and 
/□need levels. By allowing you to work at your own level, we 
/e made the learning process easier and less intimidating. 

ACCOUNTING 

five PHOENIX™ general accounting packages (Gener al Ledger, 
zounts Receivable and Payable, Payroll and Inventory) were 
signed by CPA's based on similar packages from mini and 
Inframe computers. The programs are COBOL with an integral 


assembly-language data base. They ore fully integrated to allow 
automated posting to the General Ledger. An interna! screen 
handler permits full-screen data entry for speed and ease of use. 
Although we made cosmetic enhancements prior to distribution, the 
basic programs have been user-tested for at least eighteen months. 

PHOENIX™ Accounting also includes a growing number of specific 
application packages. We have completed or scheduled for 
completion Fixed Assets, Tenant Processing, Malt Management, 
Financial Projections and Time/Billing. Each package stands alone, 
but many also work in conjunction with other PHOENtX™ packages. 
For example, PHGENiX™ Mail Management will work very well by 
itself, but we also designed it to fit in easily with the merging 
capabilities of PHOENIX™ Word Processing. 

With PHOENIX™ Accounting we have, as always, given special 
attention to documentation. Not being content to describe which 
buttons to push, we have taken the time to explain the accounting 
principles behind the programs and how each package fits into an 
automated office. To this end we created the fictional town of 
Smailville with a fictional company, Moustache Manufacturing, By 
seeing how Mr. Small and his employees use PHOENIX™ Account¬ 
ing at 2M, you learn to apply it to your office as well. The Smailville 
sections are amusing as well as informative, and you will likely read 
the manual just to find out what Sidney, Mr. Small's incompetent 
brother in law, will do next. 



ft you want to know what PHOENIX™ Word Processing and accounting can do far 
your business, call, write, telex or use The Source to request more information. 

3400 Montrose Blvd • Suite 718 • Houston, Texas 77006 
(713) 520-8221 • Telex 790510 • Source TCU67T 













Listing 1: Program to produce a table of conduction and ventilation loads and the yearly energy requirements for a given house. Writ¬ 
ten in PET BASIC, this program f when slightly modified „ will also run on any computer that uses Microsoft BASIC. The PET- 
dependent features are the opening of logical files to the printer f and the printing of formatted results to the printer . Line 2030 creates 
logical device 2 as unformatted output to the printer. Line 2035 creates Jogicaf device 3 as formatted output to the printer (see, for ex¬ 
ample, line 8000). Line 2040 creates logical device 3 as the format that later influences formatted output (see lines 2045 and 5090). 


160 R£W TITLE “YEARLY ENERGY LGflB" 

101 REM 
105 REM 
110 REM 

115 REM THIS PROGRAM ALLOWS YOU TO DETERMINE YOUR YEARLY ENERGY CONSUMPTION, 
120 REM YOG INPUT BUILDING INFORMATION AND tflATHEft CONDITIONS. 

125 REM THE PROGRAM GENERATES A SUMMARY OF BUILDING CHARACTERISTICS AND ENERGY 
130 REM REQUIREMENTS FOR EACH SEASON 

465 REM 

466 REM 

467 REN 

1000 REM 

1001 REM 

1005 REM DATA DEFINITION 
1019 REM 

REM SURFACE NAME 
: REM SURFACE AREA 
REM R-VALUE OF SURFACE 
;REM UA FOR SURFACE 
REM TITLE 

REM INFILTRATION RATE 
REM FORCED VENTILATION 
REM ON TIME OF FANS 


REM HEATING DD 
REM COOL!HO DD 
REM BUILDING VOLUME 
REM UA ACCUMULATOR 


REM UNFORMATTED DATA 
REM FORMATTED DATA 
REN FORMAT CHANNEL 


1150 DIM S*<25> 

1160 DIM A<25> 

1165 DIM 
1170 DIM UAC25? 

1100 T t ="■ 

1135 AC=0 
1190 V1=0 
1195 RT=0 
1200 DB<1>=0 
I205 m<2$=& 

1220 V=® 

1225 SU^O 
2000 REM 
2&05 REM 

2010 REM I/O SPECIFICATION 
2020 REM 
2025 REM 
2930 OPEN 2;4,0 
2035 OPEN 3,4,1 
2940 OPEN 4,4,2 
2041 REM FORMAT STRINGS 

2045 Elf-"I 

2046 F2*i 

2049 E4f=- 999,99 

2050 REM FORMAT DELIMITER 
2055 B*-CHR*c29> 

2057 REM STRING CONSTANTS USED IN OUTPUT TABLE 
2860 AFFAIR INFILTRATION" 

2065 V**“FORCED VENTILATION” 

3000 REM 
2005 REM 

3010 REM INPUT SECTION 
3020 REM 

3024 PRINT "TYPE IN TITLE OF OUTPUT TABLE” 

3025 INPUT Tf 

3029 PRINT“WHAT IS AIR INFILTRATION RATECA, C. 7HR> “ 

3030 INPUT AC 

3034 PRIHT“UMAT IS INSTALLED FAN tAPACITY<CFM; ,r 

3035 INPUT Y1 

3039 PR I NT “WHAT IS ESTIMATED RUN TIME OF C AHS t HTN/DflY; 

3040 INPUT RT 

3044 PRINT "WHAT IS THE TOTAL # OF HEATING DEGREE DAY:: ' 

3045 INPUT DD(P 

3043 PPINT"WHAT IS THE TOTAL 4 OF COOLING DEGREE DAYS ' 
3050 INPUT m.Z' 

3064 FffINT«HHAT IS THE VOLUME OF YOUR BUILDING * 

3665 INPUT V 


9999.9 

9999.9 


999*9“ 

999,9“ 


3069 

3070 
3075 
30 S 0 
3035 
3090 
3092 
3895 
4000 
4010 
4560 
4518 
4520 
4525 
4538 
455A 
4555 
4560 
4575 
4580 
4585 
4600 
5000 
5010 
5020 
5025 
5030 
5035 
5040 
5042 
5045 
5060 
5070 
5®S8 
5O90 


FRINT H EMTER THE NUMBER OF BUILDING ELEMENTS TO BE CONSIDERED" 

INPUT N 

FOR 1=! TO N 

INPUT “TYPE IN SURFACE HRME I, ,S*4JJ 
INPUT"WHAT IS SURFACE AREA".AC I> 

IW J I/T“NHAT IS THE ft—VALUE" :R< I ■' 

REM CflLCiJLflTE inA AND SUM UP 
UR'I>■<1/P I ■ ■♦Ail, 

SU*SU+UH(3 REM ACCUMULATE HOURLY CONDUCTION LOADS 

NEXT I 

REM 

REM 

PEM CALCULATION SECTION 

REM 
REM 

IL-.24*.@74#V#flC 
VI =V HPT. 24 
VL=, 24 *.074* VI 
I N=I L f Vl 
TL^U+IN 

HL=\ SU*IN>*24#DIXlLT0t6 
CL= ■ S4J* IN ■ ♦2 4* m< 2 :<.' 3 016 
REM 
REM 

REM OUTPUT SECTION 
REM 
REM 

PRINT#2, It 

PKIHT#2 ,"* FRINT02,"" 

PRINT#* “ 

FPI NT ' PRT HT#2- 

PRINT#*i“ SURFACE 
PRINT**.- NAME 

PRIHT#2." 


FEM HOURLY INFILTRATION LORD 
REM ADJUST VENTILATION T0 FTT3/HR 
REM HOURLY VENTILATION LOAD 
PEM COMBINED HOURLY LOAD PUE TO AIR EXCHANGES 
:FEM TOTAL HOURLY LOAD 
PEM YEARLY HEATING LOAD IN I0tS BTU 
PEM 'YEARLY COOLING LOAD IN 1016 BTU 


—I— 


RftEA 
TFT If? 


H- 


Ufi LOAD %*' 

ETU/Hft DEG F " 


603 0 

704 G 

7&42 

7045 

7060 

7070 


3045 
£050 
SJ 05 
8110 
0120 
8125 
8130 
9000 
98 C 5 
9610 
READY, 


PRINT#4.FU REN SET UP FORMAT 

FOE 1=1 TO N 

PRINT#?,SI (I>,Bf,fl<13,RCI>,UH<I>.JRCI5/TL*100 
NEXT 1 

PRINTS, PRINT#*,- 

PfclNT#*," VENTILATION TABLE" 

PRINT#*,*" PfirWT#*,- , 

PRINT#2-" AIR EXCHANGE SOURCE AC RATE VENT RATE EttRCV LOAD LOf 

PRINT#*," AC7HR FTtS/f* BTU7HR DEG F ■ 

PRINT#* -1—- } -1-+- 

PRIHT#4.F2# REM SET UP HEW FORMAT 

PRIN T#3■AS,W,AC,RC*V,IL,IL^TL * 180 
PR 1 NT#3, V# ■ B* • V1 /V, V! , VL , VL,' TL* 100 
PRINT#*,"-:PRINT#*, ""■PRINT#*,*" 

PRINT #4.F4J 

PRINT#*,“YEARLY HEATING RFOUIRERMEHT FOR”;DD< 1>i"HEATING DEGREE DAYS“ 
PRINT#?.HL-“MILLION BTU" 

PRINT#2. w :PRINT#2, ""■PRINT#*, 

PRINT#*,^YEARLY COOLING REeUIRERMEHT FOR", D®K2>,“COOLING DEGREE PAYS" 
PRINT#*, CL, "MILLION BTU" 

CLOSE 4,4 
CLOSE 3,4 
CLOSE 2,4 


Listing 2: Output of listing 1 , based on an example that uses 3 l A 
inches of insulation in the ceiling , 


Listing 3: Output of listing l t based on an example that uses 9Vz 
inches of insulation in the ceiling. 


EXAMPLE HOUSE IN AUSTIN TEXAS 3*5 
UA TABLE 


SURFACE 

AREA 

R 

UA 

LORD X 

NAME 

VFTt2> 


BTI.r/HF; DEG F 


CEILING/ROOF 

150O.0 

15.23 

38.4 

13.4 

HALLS 

1118,0 

4,40 

254.0 

34,7 

WINDOWS 

120.0 

.91 

131.0 

10.0 

DOORS 

42.0 

1.50 

26.9 

3.6 


VENTILATION 

TABLE 



AIR EXCHANGE SOURCE 

: AC RATE 

VENT RATE 

ENERGY LOAD 

load y. 


AC/HH 

FT T37HR 

ETU/HR DEG 

F 

AIR INFILTRATION 

^ 1.00 

12000 

213,1 

29.1 

FORCED VENTILATION 

.OS 

375 

6,6 

,9 


YEARLY HEATI HO REGUIRERMENT FOR 1950 HEATING DEGREE DAYS 
34.74 MILLION BTU 


EXAMPLE HOUSE IN AUSTIN TEXAS 9.5 
UB TABLE 


SURFACE 

AREA 

R 

UA 

LOAD V. 

NAME 

{FTI27 


BTU/Wt DEO F 


QEXL1NG/RO0F 

1500,0 

34,28 

43.? f 

6.4 

WALLS 

1118,0 

4.40 

2S4.0 

37.5 

WINDOWS 

120,0 

,31 

131.8 

19.4 

DOORS 

42,0 

1,56 

26.9 

3.9 


VENTILATION 

TABLE 



81ft EXCHANGE SOURCE AC PATE 

VENT RATE 

ENERGY LOAD 

LOAD V. 


AC7HR 

FTtSXHP 

im-W DEG F i 

AIR INFILTRATION 

1.00 

I200G 

213,1 

31.5 

FORCED "EMULATION 

,03 

373 

6.6 

.9 


VEARLY HEATING REQUTRERHENT FOP 1980 HEATTNO DEGREE DAYS 
32.14 MILLION BTU 


YEARLY CODLING PEGUIFERMENT FOP 2908 COOLING DEGREE DAYS 
51.02 MILLION BTU 


YEARLY COOLING REQUIREPNEMT FOP 290S COOLING DEGREE DAYS 
47.26 MILLION BTU 
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Blackout! 

A PROBLEM FOR YOUR PRESENT RAM ? 




Curse the darkness, 
non-volatile memory and watch 
elephants turn green with envy 1 


Are you looking for a reliable non-volatile memory on a rugged industrial- 
standard IEEE-696 S-100 card? Your search is over. Our CMOS memory modules 
have a battery backup that is guaranteed to keep programs and data intact 
for a year. We didn't sacrifice performance 
for non-volatility in the design of our CM EM 
module, so you get all the card you re 
looking For... we even supply the battery. 

□ 32K on a single board, 8 or 16-bit cpu compatible. 

□ Switch selectable addressing on 4K boundaries. 

□ Extended memory addressing through 24-bit lines. 


□ 250 nanosec access time, no wait states required. 

□ Runs at 4 MHz For both 8 and 16-bit 5-100 systems, 

□ Programs developed stored w/out disks or tapes. 

□ Power Fail interrupts. 

□ Software programmable write-protect window. 

□ 8K bytes-$695.16K bytes-$895,32K bytes-$!095. 


The DUAL 77 Data Acquisition and Control System 

is a turnkey system built to industrial standards 
and it comes ready to perform. As with all our 
systems and modules, our computer was designed 
with the wicked environment of the real world in mind. 
BASIC language makes programming easy and the 
built-in interface simplifies access to hundreds of 
sensors. The enormous expandability of the system 
allows its growth to meet your increasing needs, 
even if you enjoy learning new languages. The DUAL 
77 is economical; $9995 or higher with options. 



DUAL SYSTEMS CONTROL CORPORATION 

1825 Eastshore Highway, Berkeley, CA 94710 
Phone (415) 549-3854 or (415) 549-3890 



A/D CONVERTER 


NON-STOP CLOCK 


This 5-100 based module is designed to withstand the rugged 
environment oF the laboratory or in industry For general use 
in converting analog signals to digital information. 

□ 32-channel single-ended. 16-channel differential. 

□ 12-bit resolution and accuracy. 

□ 30-microsecond conversion time 

□ Instrumentation amplifier on board. 

□ BASIC program for use provided. 

□ $695 or $785 w/1-1000 gain transducer amplifier. 


D/A CONVERTER 



Now you can keep time even with the main power off. Our 
industrial level dock module utilizes a backup battery 
circuit for a full year. 

□ Day, date, hours, minutes and seconds, 

□ Features new LSI CMOS chip. 

□ factored interrupt capability. 

fcfo □ Dip switch selectable port address, 

□ Simple BASIC or Assembly language program. 

□ Precision quartz crystal dock, □ $250 


The AOM-12 analog output module is an industrial level 
digital-to-analog (D/A) converter which converts digital 
commands from the computer into analog voltages. 

□ 12-bit ±’/2 LS.B accuracy over full 0-70°C temperature range. 

□ Vbftage outputs of 0-10 volts, ±5 volts, or ±10 volts, 

□ Short circuit protection on all voltage outputs. 

□ Switch-programmable port base address for multiple boards. 

□ $575 



Dual Systems Control Corporation 
Department B t 1825 Eastshore Highway 
Berkeley. CA 94710 • (415) 549-3854 


□ Please send your brochure with complete details on modules. 

□ Please provide information on the DUAL 77 System. 


Name 


Title 


Company 


Street 


City 


State 
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dBASE 



Assembly-Language 
Relational Database Management 

for CP/M 




*Busines$ware™ for the Business Man ‘ 

Interactive 

Ihisinm 

Solutions 

333 Cobalt Way, Suite 106 
Sunnyvale, CA 94086 
(408) 737-9618 


Business ware and Clip-OH are trademarks oi 
Enteraeltue Business Solutions 
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energy requirement for space conditioning is the sum of and infiltration load shown in table 3, and the yearly 

the heating and cooling loads. The governing equation is: heating degree-day value of 1980 °F day/year: 


Qtotal Qheating ~F QceKjlms 

Heating and Cooling Requirements 

The yearly heating requirement for our example house 
can be easily determined from the combined conduction 


Gheating " 734.2 


Btu 

hr*F 


hr 

X24 — X1980 
day 


°F day 
year 


= 34.89 X 10* Btu/year 


We calculate the cooling energy requirements in a similar 
fashion; 


Listing 4: Program for calculating dollar savings based on pro¬ 
posed home improvements. This program uses the discounted 
payback method to determine when the home improvement 
pays for itself in decreased energy use . 


106 RSI TITLE "DISCOUNTED PAYBACK" 

(01 

102 REM 

990 REM I/O SPECIFICATION 
905 REM 

1W0 OPEN 2 , 4 ,0 
1910 OPEN 3,4,1 
1020 OPEN 4,4,2 
1030 REM 

1035 REM FORMAT STRING 

1050 FI*- 41 99 99999.99 99999.99 

1190 REM 

1195 REM INPUT SECTION 
1197 REM 

1200 INPUT"GENERAL INFLflTIONCFKAO "; I 
1250 INPUT" INVESTMENT VIEUXFRHC.1", Y 
1275 INPUT "FUEL ESCALATION PATE < FRfiC >"J E 
1400 |tf»L)T"RETROFIT C0SU*>".:C 
1500 INPUT-WINTER SAVIMGS(10T6BTU)-iMS 
1505 INPUT-COST OF HEATING (f/lOTS BTU)";HC 
1510 INFUT"SUrtMER SAVINGSU0 t£BTU >"i SS 

1520 INPUT 41 COST OF COOLING <*/10t6 »TU> 4 *iCC 

1521 REM 

1522 REM ECHO INPUT INFORMATION 

1523 REM 

1525 PfifNTfZ, " DISCOUNTED PAYBACK" 

1527 p*INT«,-»:PRINT#2,"" 

1530 PRJNT#2,-GEHERAL INFLflTIGN<FRfiCI 

1531 PR1NTR2, “FUEL ESCALATION RflTECFRAC)*JE 

1532 PR!NT#2-"INVESTMENT YlEUKFRAC>-;Y 
1534 PRINT#®,-RETROFIT COST<*>";C 

1536 PRINT#®, "WINTER SAVINGSaetGDTU^HS 
1530 PRINTS, “COST OP HEATING (*/ 10t£ ETUJ--HC 
1540 PRI NT#2,"SUMMER SAVINGS110tEFTU >■;SS 
1542 Pft[NT#2, 41 COST OP COOLING f*/10t6 BTU>"jOC 

1545 REM 

1546 REM PRINT TABLE HEADER 

1547 REM 

1549 REM 

1555 PRJNT#2, ■■■Pfllimfc,"' 1 

1560 PRINT#®, - WITH RETROFIT WITHOUT RETROFIT" 

1565 PRINTS,- 
1578 PRINT#®,- 
1575 PRINT#2, 4l YEAfl 

1550 PRINT#®,- 
1695 REM 

1700 PRINT##,FI* 

1705 REM 
1950 REM 

I960 REM CALCULATION SECTION 
1965 REM 

2003 A=W$*HC+$$*CC 
2010 FOR N=ITO10 

2053 1+E>/<I ( 1+E Y/< 1 +I» IN> 

2070 CT=C*< < 1 +V>/f 1 + 1 >) IN 
2000 PV=S-CI 

2090 PRINT#3> N.S.CI,PV REM PRINT TABLE ENTRIES 

iOO0 NEXT N 
5000 CL0£E4,4 
5005 CLOSES. 4 
3007 CLOSE®, 4 
READY. 


PRESENT VALUE OF 
CUMULATIVE 
ENERGY SAVING 

REM SETUP FORMAT 


PRESENT VALUE OF 
CAPITAL 
INVESTMENT " 


S99999.99* 


PRESENT VALUE 0P- 
NET SAVINGS" 


Listing 5: Sample output of listing 4. 


DISCOUNTED PAYBACK 


GENERAL IHFLATIQN«PRAC> .1 
FUEL ESCALATION RATEtFRAC) .15 
INVESTMENT VlELDiFRAC? .08 
RETROFIT COSTCF? 450 
WINTEJ? SAVINGS^ 10T6ETU> 2.6 
COST OF HEATING (*71016 BTU> 20.51 
SUMIER SAVINGS Cl 016ETU> 3-81 
COST OF COOLING <*71816 BTU) 6.63 


Qcoding 734,2 


Btu 

hr°F 


X24 ^ X2908 
day 


°F day 
year 


= 51.24 X 10 6 Btu/year 


We have presented these calculations in considerable 
detail so that the reader will understand the mechanism 
of heat transfer. Now we would like to outline and dem¬ 
onstrate how to obtain these results using your personal 
computer. Figure 4 is a flowchart for a simple interactive 
program that accepts building and climate input and 
generates a printout (similar to table 3) and a summary of 
yearly energy consumption. 

The program is written in Commodore (Microsoft) 
BASIC, and it runs on any PET with a Commodore 2022 
printer. Listing 1 is the source code and listing 2 is a copy 
of the output from this program. Readers who are for¬ 
tunate enough to have Personal Software's VisiCalc will 
find that the procedures performed by this program can 
be followed very easily. We will not go into details of the 
program because it simply carries out the procedures 
outlined earlier. We suggest that you first try these 
calculations by hand, then write the BASIC program 
after you are comfortable with the method. 

Energy Conservation 

At this point, you can see how to get your microcom¬ 
puter to predict energy consumption in buildings, but 
you may be wondering whether you should go to the 
trouble. 

The advantage of having a program is that it will allow 
you to rapidly evaluate the energy savings of such 
hypothetical changes as adding storm windows or insula¬ 
tion. To serve as an example, we have used our program 
to evaluate the effect of adding 6 inches of insulation to 
the ceiling of the example house. This change raises the 
K-value in the ceiling from 15.23 to 34.23. Listing 3 shows 
that the new annual energy consumption is 79.35 X 10 6 
Btu/year, a savings of 6.41 X 10 6 Btu/year. 

By themselves, annual energy savings numbers tell us 
very little. We still need an indicator that will help us 
choose from among energy conservation alternatives. 



WITH RETROFIT 

NITH0UT RETROFIT 




PRESENT VALUE Of 

PRESENT VALUE DF 

PRESENT VALUE 

YEAR 

CUMULATIVE 

CAPITAL 

NET SAVINGS 


ENERGY SAVING 

INVESTMENT 



I 

82.95 

441.81 

- 

358.86 

2 

169.68 

433,78 

- 

264.10 

3 

260.34 

425.39 

- 

165.54 

4 

355.13 

418.15 

- 

63.01 

5 

454.23 

410.55 


43,68 

6 

557.83 

403.08 

+ 

154.73 

7 

666.14 

395.73 

+ 

270. 39 

8 

779.38 

388,56 

+ 

330.82 

9 

397.76 

3S1.49 

* 

516.26 

10 

1021.52 

374.56 

+ 

646,96 


Energy Conservation Economics 

Armed with our program and a "hit list" of potential 
conservation measures, we can compile energy savings 
figures for each measure or for any combination of the 
measures. But there are two other key pieces of informa¬ 
tion that we must stir into the recipe: the cost of material 
and labor for adopting the conservation scheme, and the 
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fuel cost information required to turn Btu saved into 
dollars. 

Getting a cost estimate for material and labor for 
residential retrofit work is as easy as calling a contractor. 
If the labor will be your own, then you should call a local 
lumber yard to get material cost figures. Once we know 
how much the proposed modifications to the building 
will cost, we can turn our attention to the dollar savings 
associated with the energy savings. 

If a fuel is burned to produce heat, we have to know 
the efficiency of the furnace and the heating value of the 
fuel. Lets assume we are burning number two fuel oil in a 
furnace that has an efficiency of 70%. Using 138,000 Btu 
per gallon as the heating value for this oil and assuming a 
cost of $1.30 per gallon, we can compute: 


Cost per million Btu 


$1.30 per gallon 
0.7X138,000 Btu/gallon 

X10 6 = $13.46 


All fossil fuels can be calculated in this manner. 

For electric heating, we have a cost of $0.07 per 
kilowatt-hour and an efficiency of 100%. We can com¬ 
pute: 


Cost per million Btu 


$0.07 per kWh 6 
3413 Btu/kWh 
$20.51 



Electric air-conditioning cost estimates require 
knowledge of the coefficient of performance of the air- 
conditioning system—a measure of the ratio of the cool¬ 
ing effect in Btu to the electrical energy purchased. The 
coefficient of performance of a good air-conditioning 
system is around 3.0. The cost for cooling then becomes - 


Cost per million Btu 


$0.07 per kWh 6 

3.0 X 3413 Btu/kWh 
$6.83 


A time-honored method for putting all of this informa¬ 
tion together is the calculation of simple payback. In this 
easy method, we merely calculate how long it will take 
for the money saved each year on energy costs to 'pay 
back" the capital we invested to carry out the building 
modification. We then have a simple way to rank our 
energy conservation options. 

Let's return to the example of adding ceiling insulation. 
The current cost of material for R19 fiberglass is $0.30 per 
square foot, which amounts to a material cost of $450. 
Let's assume you install the insulation yourself. Compar¬ 
ing listings 2 and 3, we see an annual energy savings of 
2.6 million Btu for heating and 3.81 million Btu for cool¬ 
ing. Using the electricity values estimated previously, our 
heating and cooling savings are: 

Annual heating savings “ 2.6 million BtuX$20.51 
- $53.33 


Annual cooling savings =3.81 million BtuX6.83 
= $26.02 

Total savings = $79.35/year 


The simple payback period is therefore: 


$450 

$79.35 


5.67 years 


You probably noticed from listings 2 and 3 that the 
ceiling heating and cooling load is not, by any means, the 
predominant load. You might, for example, be tempted 
to assume that insulating the walls is a better approach. 
However, don't forget that retrofitting wall insulation is a 
grim proposition that, in some cases, involves drastic 
dismantling of the walls. Even when it is blown in loose, 
wall insulation will still involve a greater initial cost than 
do-it-yourself ceiling insulation. 


Improving the Economic Model 

What if we want a more sophisticated economic model 
to rate our conservation measures? The shortcomings of 
the simple payback model are that it ignores the effects 
of: 


• Income derived from investing the capital instead of 
using it for energy conservation 

• Escalation of fuel costs with time 

• Inflation on the real value of money saved or spent in 
the future 
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NEW DISK SYSTEM 
POLISHES APPLE " 





Hug Into 

your Apple 0 or Apple 11-phis 
with a Micro-Sd disk system, and you 
get Apple software compatibility, PLUS; 
Increased capacity, improved performance 
and higher reliability And you save 
money, toot 


COMPATIBILITY: 

With thousands of programs currently 
available in Apple format—and many 
more being released every day—the 
ability to read and write diskettes Inter¬ 
changeable with the Apple disk II system 
is a MUST The Micro-Sd disk subsystems 
offer this compatibility and more. Our disk 
system has a jumper-selectable boot PROM 
to move from DOS 3.2 to DOS 3,3. or to the 
language system at your fingertips. 


CAPACITY: 

The MicrO'Scl A-40 system provides 40 
tracks oFstorage (versus the Apple disk II 
system which offers only 35 tracks). The 
A-40s 5 extra tracks give you an additional 
20,000 bytes of storage. And for even 
greater capacity, check out our A-70 
system which offers a full 70 tracks of 
storage—exactly DOUBLE the storage 
capadty of the Apple disk II system! 


RELIABILITY: 

Mlcro-Sd disk 
systems Incotporate band-actuated head 
positioners for Faster access and more 
accurate head positioning. Each disk sys¬ 
tem features Micro-Sds improved media 
centering system which provides uncom¬ 
monly accurate diskette registration, and 
virtually eliminates damage to the media 
centering hole. 


PERFORMANCE: 

Micro-Sds disk systems’ abbreviated 
track-to-track access time of 5msec (versus 
15msec for the Apple disk II) means 
Improved random disk access performance. 


PRICE: 

The Micro-Sd A-40 drive, with controller, 
is priced at only $549; the second A-40 
drive is only $449. The large-capadty A-70 
disk drive with controller is only $699, with 
the second drive priced at only $599. 

Call or write us today to order your new 
Micro-Sd disk system. 


//-SCI 


17742 Irvine Boulevard, Suite 205, Tustin, California 92680 / Phone: 714/731-9461 / Telex: 910-346-6739 
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CENTEC Process Systems Inc. 



Professional 
Software 


Key to 
Microcomputer Use 


Most managers, engineers and scientists 
have discovered that microcomputers can be 
a very useful tool in their work, but very little 
"good" software is available. We came to the 
same conclusion. So we built our own software 
and put it to use. As a result we are able to 
offer software packages that are well docu¬ 
mented, supported and "bullet-proofed." Two 
such packages being offered through your 
local computer dealer include Discounted 
Cash Fiow and Manufacturing Cost Estimator. 

DCF computes the internal rate of return 
on invested equity. All important variables can 
be manipulated independently and escalated 
or de-escalated over the life of the project 

DCF provides an array of capabilities, for 
example detailed cash flows for each year of a 
project can be printed out; effects of a range of 
genera] inflation rates are easily considered; 
separate interest rates can be used for project 
borrowed capital and working capital; tax 
losses and investment tax credits can be ap¬ 
plied either in the year incurred or carried for¬ 
ward until offsetting income is earned; and re¬ 
search, sales, and general administrative 
expenses can be entered and escalated indi¬ 
vidually. 

MCE greatly simplifies the estimation of 
manufacturing costs. Changes in unit values 
or amount of any cost item can be easily 
entered or changed and a new or modified 
cost listing can be printed immediately. 

The user of MCE can specify headers that 
structure the output to look like a product 
using customized software, Costs can be en¬ 
tered and printed either in dollars per unit or 
in annual dollars. The format is compatible for 
entry into CFS's DCF program if desired. 

These packages are the first in a long list 
we have been using for years. They can form a 
tool kit that will be useful to you for many 
more. See your local dealer or order directly. 



CENTEC Process Systems Inc. 


Inquire at your local computer store, if not available order direcl 


O DCF 5125 DO D MCE 75.00 □ Both 149.00 

□ AMERICAN EXPRESS O VISA □ MASTERCARD 
-Chech or money order enclosed _ 

m~i I I I 1 I I 1 I I I I 1 ^_». 

Name---(Please pml) Signalure_ 


Street--City__State._Zip _ 

CENTEC Building 11260 Roger Bacon Drive 
Restoa Virginia 22090 
OR CALL — 703/471-5999 


We will present a method here called discounted 
payback , which takes these things into account without 
becoming terribly complicated. We will also discuss a 
BASIC program that uses these concepts and gives results 
for our example house. 

Let's assume that a quantity of capital, C, is invested at 
an annual yield rate, Y, with an annual inflation rate of /. 
In 1981 dollars, the present value of this investment after 
n years is given by: 


P « C( 


1 + Y 
1 + / 


) 


The accumulated present value of energy saved from 
now to year n, while energy costs escalate at rate E and 
general inflation is /, is given by: 


S 


= A 


(1+ E) 

(1 + 1 ) 




1 + E 

1 + 1 



where A represents the initial annual energy savings 
based on 1981 fuel costs. 

If we compare by subtraction the accumulated present 
value of the energy savings for each year with the present 
value of the invested money, payback occurs when the 
difference changes sign. Using this method, the financial 
gains made in the years beyond payback are tangible and 
easy to interpret because we have discounted everything 
back to 1981. Reference 4 describes several more 
elaborate economic models. 

Listing 4 shows a program written for a Commodore 
PET with printer. Listing 5 shows program output for our 
attic insulation example using an annual energy cost 
escalation rate of 15%, a general inflation rate of 10%, 
and a rate of return on investment of 8%, The program 
accepts input of these three rates, plus heating and cool¬ 
ing energy costs in year zero (1981) and the capital cost of 
the energy conservation measure. 

Conclusions 

Some readers may question the simplicity of our 
methodology. Please remember -that we only wish to pro¬ 
vide the basics to get you started. The material we have 
presented must be expanded to be truly useful, but the 
references cited and the vast body of available literature 
on the subject should help you develop the material 
presented here.* 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for Z80 
micros, they look for 
the big system features 
they’re used to. And that’s 
why they like Multi-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
A USER ACCOUNTING 


Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 


(THEN COMPARE.) 


Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn’t it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 

memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available —because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 

Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed— 
and for what purpose. 

Security is further 
enhanced by User 
Accounting—a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 

OASIS has them. 

AND LOTS MORE... 

Multi-UserOASIS supports 
as many as 16 terminals 
and can run in as little as 

56K memory, Or, with 
bank switching, as much 
as 784K, 

Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC— 
a compiler, interpreter and 
debugger all in one. 

An OASIS exclusive. 

Still more: Editor; Hard 
& Floppy Disk Support; 

Keyed (ISAM), Direct & 

EFFICIENCY: 
RE-ENTRANT BASK 

Sequential Files; Mail-Box; 


Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 
there’s plenty of 
application software. 

Put it ail together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today, 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 

BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 



OASIS IS AVAILABLE FOR 

SYSTEMS: Ail os - Compucarp.CromemeG.; 
Delta Products: Dig Hal Group. Digital 
Microsystems, Dynabyle; God bout; IBC. 
Index; Intersystems: North Star Onyx: 

SO Systems. TRS SO Mod II. Vector 
Graphic: Vorimex 

CONTROLLERS Bell Controls Cameo 
Co r vus. Kon a n. M icrom atiO-n M ic ropol i $; 
Tarbell. Telelek. Thmkertoys. X Comp 


Wnle lor complete, 

tree Application Software Directory 


PLEASE SEN! 

■ product 

» ME: 

Price 

with 

Manual 

Menu el 
Only 

§ OPERATING SYSTEM 

* 11 ndudes: 

| EXEC Languaga. 

■ fife Management; 

| User Accounting.. 

■ Device Ddvera; 

■ Print Spooler; 

* General Text 

■ Editor; elc ] 

I SINGLE-USER 
m MULTI-USER 

SI 50 
350 

£17.50 
17. SO 

fl BASIC COMPILES/ 

* IWEBPRETEfl/OEBUGGER 

ioa 

15.00 

1 RE-ENTRANT BASIC 

1 COMPILEft/lNTEflPRETEfl/ 
" DEBUGGER 

ISO 

15.00 

- DEVELOPMENT PACKAGE 

9 (Macro Assembler; 

- Linkage Editor; 

Debugger] 

150 

25.00 

* TEXT EDITOR & 

| SCRIPT PROCESSOR 

ISO , 

15.00 

| DIAGNOSTICS 

CONVERSION UTILITIES 

| (Memory Test. 

Assembly Language. 
Converters. File 

Recovery, Disk Tetl, 

■ File Copy from 
other OS. etc.) 

too 

15-00 

■ COMMUNICATIONS 

■ PACKAGE 

{Terminal Emulator; 

File Send & Receive] 

100 

15.00 

• PACKAGE PRICE 

f Ail of Above] 
SINGLE-USER 

| multi-user 

500 

850 

60.00 

60 00 

1 FILE SORT 

100 

15.00 

* COBOL-ANSI TA 

750 

35-00 

| Order OASIS from: 

1 Phase One Systems, Inc. 

" 7700 Edgewater Drive, Suite 830 

1 Oakland, CA 94621 

1 Telephone [415} 552-0035 
| TWX 010-366-7139 

| NAME 

• STREET (NO BOX *) 

.CITY 

! STATE ZIP 

!AMOUNT $ 

* (Attach system description; 

| add S3 for shipping. 

a California residents add sales tax) 

1 □ Check enclosed □ VISA 
■ □ UPS C.O.D. □ Mastercharge 
1 Card Number 

1 Expiration Date 
| Signature 
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Ask BYTE 


Conducted by Steve Garcia 


The VTR Blues 

Dear Steve, 

I want to use my Radio 
Shack TRS-80 for generating 
screen titles for videocassette 
training tapes, including 
graphs, etc. My problem is 
that when 1 plug the TRS-80's 
cable into the video recorder 
(instead of the monitor), I 
can't get a good recording, 

I replaced the TRS-80 s 
monitor with an industrial 
monitor, and modified the 
cassette recorder's cable to 
plug into the video monitor 
and the VTR {videotape re¬ 
corder). 

As long as I keep the 
amount of writing on the 
screen to a few lines, the 


videotape comes out fine. But 
if I try to put many lines on 
the screen, the result is 
sparkling, rippling letters, 
etc. Any more than four lines 
seems to drive the VTR 
crazy. Also, it seems that the 
writing has to be kept away 
from the right edge of the 
screen. 

The VTR 1 use is a Pana- 
sonic reel-to-reel unit that has 
selectable video-level control. 
In the automatic mode, the 
recorder doesn't work so 
well. I have to keep it on a 
low manual setting. Even on 
good recordings, the play¬ 
back gives a light gray back¬ 
ground with black smears 
running to the right of the 
letters. 


I use this equipment for my 
work, but many TRS-80 
users must own VTRs. This 
idea is useful in schools for 
educational tape titling, etc, 
so solving this problem 
would benefit a lot of people. 
Paul Bendorius 
New York NY 

The more lines of text on a 
screen, the greater the band¬ 
width required to store the 
information. 

Jf sounds like you have 
two problems T First , using the 
cassette cable as you have 
provides no shielding and is 
probably very capacitive. Ex¬ 
cess capacitance will cause 
high-frequency loss and 
probably accounts for the 
sparkling and rippling letters , 
Second , apparently your 
VTR needs a better signal 
with more defined syn¬ 
chronization levels. The 
problem is due to the dif¬ 
ference between the standard 
1 - to IVz-volt peak-to-peak 
video signal that the recorder 
expects and the almost 4 V 
output from the TRS-80 L 

The video signal in this cir¬ 
cumstance is either black or 
white—there are no gray 
tones. The synchronization 
level is correct , but the high 
white level can be confusing 
your VTR. The white level 
should be at +1,5 V f the 


black level at +0,5 V, and 
the synchronization level at 
0 V. 

/ see no problem in directly 
recordi ng th is signal . My 
Magnavox VHS VTR has no 
problems even with a screen 
full of text . Other than open¬ 
ing your TRS-80 and chang¬ 
ing the values of R23 f R27 t 
and R28, there isn't much l 
can suggest to you. Better 
cabling should help. 
. * . Steve 


Chip Off the 
Old Program 

Dear Steve, 

1 have some questions 
about PROM (programmable 
read-only memory) program¬ 
ming, Like many home- 
brewers, I'm strong on digi¬ 
tal, but weak on analog, I 
have successfully built a 2708 
EPROM programmer, but I 
encountered a problem when 
attempting to program Intel 
2716s and 8755As under com¬ 
plete computer control. The 
+ 26/+ 5 V programming/ 
verifying voltages com¬ 
plicated the control circuit. 
My circuitry came up with 
only +26/+ 4.4 V. The cir¬ 
cuit did manage to program 
the PROMs and verify cor¬ 
rectly, but obviously doesn't 
meet Intel specifications. The 


SHOPPING 
MAIL ORDER 
FOR APPLE? 

We will try to beat any 
advertised price! 

refer to our ad on pages 130-101 

€®lfii§IUllfifi)®lf 




ORDER TOLL FREE 

1 - 600 - 054-6654 

Californio (ond outside 
continental U.5.) 

(714) 696-6066 


in "Ask BYTE," Steve Garda answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published Do you have a nag¬ 
ging problem? Send your inquiry to: 

Ask BYTE 
do Steve Garcia 
POB 582 

Glastonbury CT 06033 

Jf you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE317I directly, Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include Ask BYTE" in the address. 
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$195 VfcfcSUS 


flBOW*J* ;VlS/80 ‘ 


ORDER BLANK 


• The easiest-to-use full-feature CP/M 

word processor is priced lower than the rest. 
Hundreds of dollars lower! 

• Fastest-to-leam—basic features in one hour. 
Full capability in half a day of use. 

No complicated symbolic commands! 

• First with color-coded replacement keys— 
color and legends indicate function. 

No menus cluttering the screen. 

• Kmega-supplied keytops are the reference 
card. One hundred fifty-page manual is 
color-coded to the keys. 

• Optional SpellRite—the first authorized, 
fully integrated version of Spellguard, a 
10,000-word-per-minute proofreader. 

APPLE II PRODUCTS 

• Peachtree 40: we install, train and service 
Peachtree on the Apple in Northern Cali¬ 
fornia. Call for pricing. 

• Tax Preparer: too late for 1980, but time 

to automate your tax record-keeping for ’81. 
Free schedule updates for ’81 forms, when 
available from IRS. $150. 

• Real Estate Analyzer: evaluate cash flow, 
ROI, depreciation, etc., to determine the 
value of a potential or existing investment. 
$150. 

CP/M C Digital Research, Spellguard* ISA. Peachtree 4 RST. VTS/80 C 
NMP, Spell Rite" Kmega, Tax Preparer and Real Estate Analyzer* 
Howardsoft 


□ Send me VTS/80 with SpellRite integrated: 
$590 including diskette, manuals, and 
custom replacement keytops for my system. 

□ Send me VTS/80 alone: $295 including 
diskette, manual and custom replacement 
keytops for my terminal. 

□ Send me Spellguard alone. I already own 

the_word processor. 

□ Send me_ 

for my Apple II. The price is_, 

including diskette and manual. 

□ Send me a copy of your comparison of 
VTS/80, Word Star and Magic Wand. 

My check for $_is enclosed. (California 

residents add 6.5% tax.) Outside North 
America shipping is an additional $20. 

Name_ 

Street_ 

City/State/Zip_ 

Telephone_ 

Computer_ 

Terminal_ 

Printer_ 

Contact us or your local computer dealer. 



Kmega Microsoftware • 1080-F East Duane Ave. 
Sunnyvale, CA 94086 - (408) 730-9203 
Telex 172246 
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+26 V 
-+ 5V 


question is- given power-sup¬ 
ply voltages of + 5, ±12, and 
+ 26 V, can a transistor cir¬ 
cuit be designed to come 
within the Intel specifica¬ 
tions? 

IVe wanted to use Texas 
Instruments' 745-series fuse¬ 
like {transistor-transistor 
logic) PROMs in circuits, but 


had no way of programming 
them. I have never seen any 
designs for a programmer for 
TTL PROMs. As 1 see it, 
there are two problems. First, 
a controllable power-supply 
voltage like the one I attemp¬ 
ted would be required {except 
with different voltages). 
Second, what kind of drive 


requirements are necessary to 
program the output bits of 
the PROMs? Would TTL 
open-col lec t or ou tpu ts (eg: 
from a decoder) be sufficient, 
or would an active circuit 
with transistors be necessary? 
Robert A Servis 
Ann Arbor Ml 

Tm ttof exactly nn analog 
'wizard" myself , hut I have 
designed a few EPROM pro¬ 
grammers, Perhaps you 
should look at the article I 
wrote in the March 1978 
BYTE for examples of 
voltage-level switching. (See 
"Program Your Next EPROM 
in BASIC ," page 84,} 

Concerning your initial 
problem, there is nothing in¬ 
herent in transistors that 
would preclude them from 
being set at +5.0 V, and it 
doesn't require much to do 
the level shifting you need. 
The circuit of figure 1 


switches between +26 and 
+ 5 V os you require, A logic 
0 input produces +26 V, and 
a logic 1 produces +5 V. 

Finally , as youve noted , 
there are few fuse-link pro¬ 
grammer schematics around. 
Perhaps a reader will send me 
one that } can forward to 
you, . . . Steve 


Incomplete 

Interface? 

Dear Steve, 

I enjoy reading your in¬ 
teresting projects in BYTE. 
Your May 1980 project ap¬ 
peared at the right time; 
however, lam having some 
trouble adapting it to my 
system. (See "I/O Expansion 
for the Radio Shack TRS-80, 
Part 1/' May 1980 BYTE, 
page 22.) 

I have the Heath H-89 all- 
in-one computer, which has a 
| serial interface, and a Radio 


+ 5V 
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SPEND $62.40 TO 
READ THIS ADVERTISEMENT 


A salesman generating 1.5 million dol¬ 
lars in sales annually for his company 
does so at the rate of $12.46 per 
minute. That’s expensive time—should it 
really be used in rummaging through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar¬ 
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones—simultaneously. It's a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient Z80 
based microcomputer available on the mar¬ 
ketplace. It’s fast—some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It's expand¬ 


able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it’s rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; Therefore, having perfected the 
hardware techonology, Delta is now dedi¬ 
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive's heart. Our “Uni-form”, 
for example, will keep purchase orders, ac¬ 
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man¬ 
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you—every Delta System is com¬ 
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint; a 
Delta system can pay for itself in less than 24 
hours of time saved.) 

Call as today for the name of your nearest 
Delta distributor. 


‘(and save thousands later) 


PRODUCTS 
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Shack Daisy Wheel Printer II, 
with a letter-quality print 
wheel and a parallel input 
(eight data lines and one 
strobe). 1 need a parallel in¬ 
terface from my H-89 to my 
printer. 1 have tried building 
the parallel interface ex¬ 
plained in your article, hut 
carit get it to work. 

I can't afford to lose the 
money invested in my 
printer, and I don't want to 
part with my beloved H-89. 
So, what can I do to complete 
this interface? I don't mind 
buying an interface off the 
shelf, if it's available, 

OIu O Ajala 
Madison TN 

There are two ways to 
approach your problem. One 
is to convert the H-89 to 
parallel output, and the other 
is to enable the printer to ac¬ 
cept serial input. Given the 
equipment involved, your 


best bet is to attach a serial- 
to-parallel converter to the 
input of the printer, 

Figure 2 is a schematic of a 
300 bps (bits per second) 
serial-to-parallel converter 
that should solve your prob¬ 
lem. Set for 300 bps t no par¬ 
ity, and one stop bit , this cir¬ 
cuit will allow communica¬ 
tion between the machines. It 
should not be necessary to tie 
the printer handshaking lines 
back to the H-89 for the 
printer to operate . If you do 
this , however, use the input 
portion of the UART (univer¬ 
sal asynchronous receiver/ 
transmitter) ICl to convert 
the parallel printer-status bits 
to serial . 

This circuit and other 
variations on the subject of 
serial-to-parallel and parallel - 
to-serial conversion were 
covered in an article I wrote 
in the May 1977 BYTE en¬ 
titled, 'Gome Upstairs and Be 


Respectable" (page SO) 

. , . Steve 


Slow Memory Signals 

Dear Steve, 

The Intel 8080 micropro¬ 
cessor has an input intended 
to force the processor to wait 
for memory devices that have 
slow access times. Can you 
give me an example of a 
memory device that produces 
this signal? 

Irv Barditch 
Baltimore MD 

Generally speaking, mem¬ 
ory devices do not have out¬ 
put pins specifically designed 
to control microprocessor 
WAIT states . The WAIT in¬ 
put is controlled by separate 
circuitry. The usual method 
is to trigger a one-shot (a cir¬ 
cuit that produces a pulse of 
adjustable duration) from the 


device-select strobe (called 
CSJ of the memory bank in 
use . The one-shot holds the 
WAIT line low for a specific 
period so that the memory 
has time to produce valid 
data, 

If you had a PROM (pro¬ 
grammable read-only 
memory) with a 1 fts access 
time installed at location 0000 
(to bootstrap load a system, 
for example), you would wire 
it as you would any other 
memory device (200 ns access 
time). However, the CS input 
on the PROM would have a 
one-shot attached to it that 
produced a 1 (is pulse. The 
Q output of the one-shot is, 
in turn, attached to the 
WAIT input of the processor. 
Whenever data is read from 
this PROM, the processor is 
automatically delayed by the 
one-shot. This delay would 
appear essentially trans¬ 
parent to the user, unless it is 


USiOISfll PiflBIIli BIBSONS 

Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 

★SPECIAL! BUY 10 and GET ONE FREE! 


40 % 


OFF!) 
OR MORE i 


TOUR PRINT? Ft 

PACK SIZE 

RETAIL LIST** 

YOUR WHOLESALE PRICE 

SIZE 

COMMENTS 

CAT ORDER 

RADIO SHACK UHl 

un*/pk 

13.35/ait 

3.95/FWnd rib. only 

(8- 95 ea} 

.500" x 45' 

Nylon IracJ Instr 

R-T3 

RADIO SHACK LPH. LPIV 

3/pk 

18.95/3 p* 

H 35/3 pk 

(3.98 ea) 

563 r x45 J 

Nylon Jet Bft 

MOD 

CENTRONICS MOOS 700 Id 703 

3/pfc 

18.95/3 p* 

11.95/3 pk 

f. 3.98 ea) 

.583” M5' 

Nylon Jet 01k 

C-700 

CENTRONICS 100. 101 A, 102. 
103, 300. 301. 306, 30$, 330, 
358, 398.500, 501.503, 505. 
588. 620. 820. 

3/p* 

28 33/3 p* 

17.55/3 p* 

75.85 ea) 

V* i 108' 

Nylon Jet BJk 

5 mil High Speed 

MOD 

CENTRONICS 704-705 

1/p k 

16.95 ea 

13.95 Giant Carl 

ft3,95 ea) 

5/16”*210' 

Giant Can 

C-7045 

IBM - SILVER DOLLAR" Sts 

34 5f3 32 MDIA, Series 
IM0L4374, 52 50. 3287, 3770. 
3771-3774. 4974. 5100. 5103. 
5110.5228, 5256, 532QMDLA 

5/pfc 

5 B0 » 

14.90/5 pk 

(2.98 ea) 

9/16” *30' 

Nylon J el Btk 

R-300 

IBM - HARMONICA W' SERIES 

1 MOD 4973/11, 3200. 3288. 
MOD 2. 

3/jpk 

9.42 ea 

20.85/3 pk 

(6.95 ea) 

1/2” * 108 

Nylon Jel Blk 

C-350 

TELETYPE MOD 33, 28. 35, 37, 
38. 88 

10/pk 

2 40 69 

13.90/10 pk 

(1.39 ea) 

1/2” x 35' 

Nylon Jet 81k 

R-45Q 

LMABLD H TTY ft 11 (M/S BIX] Hi 
YIELD. RTS 70 PRINTERS! 

t/pfc 

9.31 « 

8 87 ea 

(6.87 ea) 

5/16" x 
High YiaT 

300.000 plus imp. 

C-fil 1 

DOME (FITS SC PAINTER MODS) 

3/pfc 

18.00/3 p* 

1395/3 i* 

(4.65 ea) 

1/4" x 310' 

Miitislnke fim 

C-525 

WANG M/S. 5541 W.WC, 5581, 
WD. 6581W, 2281W 

1/nk 

8.85 ea 

5.95 ea 

{5.95 ea) 

5/!S"z393' 

Mdftstrike Rim 

C-550 

DEC 'A * 40YD 

3/pi 

17.77/3 p* 

12.95/3 p* 

(4.32 ea) 

V2** 1120 r 

Double Spools 

R-600 

DEC ’A z 5DYD 

3/p* 

20.12/3 p* 

14.25/3 pk 

(4. 75 ea) 

1/2” x 180' 

Double Spools 

R-644 

NEC 5PMWRITER 

4/p* 

23,40/3 hr 

2160/4 (* rb rNcad 

(5.90 ea / 

1/2” > 51' 

Nvtorv'Ez Log life 

ft-400 



TERMS: 

MINIMUM PURCHASE- $20 
PAYMENT BY: C.O.D. (UPS), CHECK, 
MASTE R CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 

20 - 50 PACKS 10% 

51 - 100 PACKS 15% 

'UNDER $20, ADD $5 HAN DUNG 
"APPROX. RETAIL. PRICE VARIES. 

ANGIE LABORATORIES 


3HU Stfman 0W 

Cnl.pT P.rk MD 2D740 


501345WW{WwA DC. L 
Hl-ra-ZQBO MD Li 

m -ua-osflj {hMiauif 


NAME_ 

ADDRESS- 

crrr___STATE_ZIP. 


ANClE Laboratories 301-345-6000 (Wash D.C. Local) 

9204 Baltimore Bivd 301-792-2050 tBalio MD Local) 

College Pa rk, M D 20 7 40 300-639-0 96 7 (National) 


QTY CAT* AMT 


total 


□ Check Enclosed 

□ C.O.D. 

□ VISA 

□ MASTER CHARGE 

ACCT. #_____ 

EXP. DATE__ 

MIN. ORDER $20 

PRICES SUBJECT TO CHANGE 


214 July 1981 © BYTE Publications Inc 


Circle 25 on inquiry card. 







































Meet the HP Series 80: 

Hewlett r Packard’s newone-on-one 
computing systems for professionals. 



HP Series 80 Persona] Computers for Professionals: HP-85 ($3250*} and HP-83 ($2250*1 specifications: 
16K RAM expands to 32K, 32K ROM expands to SOK; CRT with integrated graphics: (HP-85 only; built-in 
thermal printer, cassette tape unit); Software includes VisiCalc™ PLUS, Information Management, Graphics 
Presentations, Surveying, Data Communications (Spring '81), Statistics. Regression Analysis, Math, Linear 
Programming, Waveform & Circuit Analysis. BASIC Training. HP peripherals include floppy discs, printers 
and plotters. VisiCalc is a trademark of Personal Software, inc. 

^Suggested retail price excluding applicable state and local taxes—Continental US, A,, Alaska & Hawaii. 

Pirnld-i An Inmitni 


Together, you can 
analyze technical 
problems and evaluate 
solutions. 

Rapidly and accurately. 

HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen¬ 
sively! Analysis techniques that were 
formerly difficult and often impossible, 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis... and more... all 
with greater accuracy and using more 
variables than you thought possible. 

SERIES 80, VISICALC™ 

PLUS AND YOU 

HP’s VisiCalc™ PLUS is a major new 
software tool. It’s an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program¬ 
ming is necessary... you can become 
proficient with VisiCalc™ PLUS in a few 
hours...and then watch your horizons 
broaden. VisiCalc™ PLUS features many 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar-graphs, 
exploded pie-charts and line graphs, all in 
up to four colors, on paper or transparencies. 

ONLY FROM 
HEWLETT-PACKARD 

HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro¬ 
mising standards of excellence. Addi¬ 
tionally, HP Series 80 products are serviced 
by HP technicians and on-site service 
contracts are now available. We urge you 
to judge for yourself with a hands-on, 
one-on-one demonstration at your HP 
dealer. For locations, call TOLL-FREE 
800-547-3400, Dept. 283A, except 
Alaska/Hawaii. In Oregon call 758-1010. 
Or write Hewlett-Packard, Corvallis, 
Oregon 97330, Dept. 283A, 



HEWLETT 

PACKARD 





Ask BYTE_ 

set for a long period . 

. , . Steve 

'Scope Trials 

Dear Steve, 

I'm faced with the decision 
to buy an oscilloscope or to 
continue using a homemade 
logic probe. What bandwidth 
'scope would you recom¬ 
mend: 30 MHz or 50 MHz? 
(The 16-bit micrprocessors 
are getting into the 10 MHz 
range, and I want my invest¬ 
ment to last.) The problem is 


that the 50 MHz 'scope Is 
twice the price of the 30 MHz 
one. 

I'd prefer a logic analyzer, 
but most are designed for 
specific microprocessors and 
are just too expensive, 

Mel K Schmuldt 
San Jose CA 

The choice of a scope must 
be a trade-off between re¬ 
quired operating needs and 
price. Rarely will you have to 
deal with the 20 MHz clock 
frequencies of the new micro¬ 


processors. Most likely you 
will just check to see if the 
dock is present. A frequency 
counter is the better instru¬ 
ment to measure period. 

In general , most of the 
signals you will be trying to 
observe will be at far lower 
frequencies. You would find 
very little difference between 
a JO and 50 MHz 'scope when 
displaying a 1 MHz signal. 

More important factors to 
be concerned about when 
buying a scope that will be 
used primarily on digital cir¬ 


cuitry are the precision of the 
trigger and sweep electronics 
and a dual-trace (not dual- 
beam) display , Frequently t 
scopes are used to compare 
two signals while being trig¬ 
gered by a third. If the trigger 
circuitry is not particularly 
stable , the comparison of the 
signals is invalid and mis¬ 
leading (unfortunately r 
detecting these errors is very 
difficult). Abo, it is often 
desirable to view the actual 
trigger signal or wait a 
specific time interval before 
starting the sweep. Trigger 
view and delayed sweep are 
expensive options , 

In my opinion , the most 
economical choice for a com¬ 
puter hobbyist is a 15 to 
25 MHz dual-trace 'scope 
that has a time-base range be¬ 
tween 200 ns and 0.5 s (with¬ 
out the time-base magnifier). 
Vertical sensitivity should be 
at least 10 mV per division. 
Delayed sweep and trigger 
view are not necessary . This 
type of scope probably costs 
about $1200 ♦ 

// you are planning to do 
digital design, then you must 
be more particular about 
your needs > The market is 
wide open , and it is not 
unusual to pay $5000 to 
$15 1 000 for some scopes . My 
biggest complaint about top- 
end 'scopes is that they have 
so many bells and whistles 
that you need a road map to 
find the on/off switch. 

Finally, if you are deter¬ 
mined to buy a 50 MHz 
scope , I suggest the Tek¬ 
tronix Model 455 (about 
$2200). A comprehensive list 
of the 'scopes on the market 
b available in the September 
1980 Electronic Products 
magazine. . . . Steve 


Dual- 

Purpose Modems 

Dear Steve, 

1 read with interest your 
article "A Build-It-Yourself 
Modem for Under $50. " (See 
the August 1980 BYTE page 
22,) Td like to try to adapt 


You can extend the useful¬ 
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu ca¬ 
pabilities of the Bit Pad One 
digitizer. 

With the Bit Pad and 
proper software, you can 
generate schematic dia¬ 
grams; describe sates 
curves to your computer; enter alphanu¬ 
meric information by merely touching 
printed letters on a menu, or enter order or 



inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus, specially de¬ 
signed plug-in TRS-80 in¬ 
terface and power supply 
cost just slightly over 
$ 1 , 000 . 

If you don’t have a digi¬ 
tizer, you are restricting your TRS-80 s 
abilities. We’ll gladly send you a list of dis¬ 
tributors who have the Bit Pad One. 


Sammadaotuof 

35 Brentwood Avenue, Fairfield, 
CT 06430. i 203) 384-1344 

Now, Bit Pad One • 
digitizer makes it easy to add 
graphics capability 
to your TRS-80! 


r*' 

B 

I*## 

i 
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Computers for people: 


For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086 Dept. C-U 
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ARI AT/ 
i| ATAR 


ARI ATARj ATA RE * 
ATARI *TARI 
AH I ATA 
, ARI AI Ah 
Rl ATARI A1 


il AI ARI 
"ARI ATA 
ATARI 
HI ATA 
ATARI 
R] ATA 
ATARI 
R] ATA 
ATARI 


I ATARI AfARI ATAk. 
ARI ATAEi > ATARI AI 
T tlti -■ p 1 ■” 


A 
MA 
. . AR] A. 
r.ARl ATARI 
MARI A' r ' 1 
.Rl ATA 
MARI A 
lRI ATA 
hTARJ a 
Kl ATA 
MAHI A 
Rl ATA. 
TAR! AT.t. 
HI ATARI 
'HI AT 4 


► hi Ain. 

A .HE ATARI AT 
" ATAR] ARE A 
TAR I A ATAk 
.1 ATARI ni.AHI AT 
MARE AT*pi *t*o 
il ATARI 
MARI AT 
I ATARJ 

T.ARI ATAk, ., AR 
n ATARI ATARI A" 1 
A RE ATARI AT' 
■>i *t* n 


-1 aR] a *rj a, 
vRE ATARI ATARI 
MAR] ATARI AT 
E ATARI "AR* 
TAR] AT 
t ATARI 
TAR] AT 
L ATARI 
TAR I AT 
J ATARI 
L ATARJ ATA] 


.. A I Ah. 

I ATARIATA 
TAR I ^ | A 

tRl ATA. r A 
MARI ATA. 

Rl ATARI Al. 
ari atari a. 

'TAKE ATAR 
.i ’TAHI AT 

RE I MAR 
TAk ARI AT 
RE ATARI AT* 
*1 ATA pi 


aRI ATARJ 
.Rl AT A " 1 ATAt 
ATARI Rl AT. 
TARE AT ATARI 
IATAR]ATARIATA 
TARE AT 

I atari 

TARE ATA 
ATARI A i 
VRI ATARI ATAR 1 
tarj atari a" 

MARE A T 


tkl ATARI ..,i A] ril ATAK 

.HI AT*" 1 ATAR, . AR t ATAR I ATARI .41. 


ATARI 
TAR I AT 

t atari 

MARI AT 
T ATARI 
TARE AT 

' atari 

ARE AT 
TARI n 


RI ATAi ATARI ATARI ATARI V 


MARI A 
il ATAR, 
MARE A". 
Ll ATARI 
MARI A 
il ATAR 
ATARI 
kRI AT 


RE -MAP 
TAR] Al 
RE ATAF 
TAR] Al 
RI ATAF 
TARI AT 
RE ATAR 
TARI ATA.,! 


Rl ATARI ATARI 
TARI Al 
il AH] A I 
FARE ATARI 


ARI ATAI 
ATARI Al 
Rl ATAP 
TARI Al 
Rl ATA! 
.TAR! A 
vHI ATA 
ATARI 


, ATARJ fl 
ART ATAR 

ATARI A 

R] ATAR .iJ ATA HI n 

ATARI * | ATAP' ATAR, 

RJATAH TARI A E ATA, 
ATARI A kR! ATA MARI A 
Rl ATAR atari ATARI ATAR 
MARI ■' AR] ATA¬ 
RI ATAR ATARE.A 
ATARI * AR] ATAK 
RI ATAR MARI AT,A u 

ATARI A HI ATARI .ATARI •' 
ARI ATARI VRI ATARI AT* 
r *tari *t -tari at*' 


TM 


i t.a k . 
ARE AT 
ATARI 
'HI 


W* T Atari graphics and sound stand in 
a class by themselves." 

David D. Thornburg 

Compute Magazine, Not 'ember/December 
1980 

"Its superiority lies in three areas: draw¬ 
ing fancy pictures (in color), playing 
music, and printing English characters 
onto the screen. Though the Apple can 
do all these things, 

Atari does them better.’ 

Russell Walter 
''Underground 
Guide to Buying a 
Computer" 

Published 1980, 

SCELBI Publications 


“The Atari machine is the most extraordi¬ 
nary computer graphics box ever made.. ’’ 
led Nelson 

Creative Computing Magazine, June 1980 

“...so well packaged that it is the first per¬ 
sonal computer I've used that I'm willing 
to set up in the living room." 

Ken Skier. On Com puling, Inc. Summer 1980 

“...well constructed, 
sleekly designed and 
user-friendly—expect 
re I i ab 1 e equ ipmen t, 
and strong maintenance 
and software support. 

Videoplay 
December, 1980 


What computer people 
are saying about 
Computers for people! 


To find out about the ATARI® 800™ Computer 
first hand, ask your local computer dealer 
for a hands-on demonstration. 

Or call, 800-538-8S47 {In California 800-672-1404) 










Ask BYTE 


either your circuit or a com¬ 
mercial modem so that I can 
use my Apple II both for 
computer communication 
and as a deaf-commumcation 
device. 

I am planning to use older 
model teletypewriters or 
special-purpose units, such as 
the Magsat, for the deaf com¬ 
munication project* From 
what I've been able to deter¬ 
mine, they apparently 
operate at a lower transmis¬ 
sion rate (45.5 bits per 
second?), and they have no 
carrier frequency. 

What changes would be re¬ 
quired to make a modem 


serve this dual purpose? 
Also, where can I get more 
information on this subject? 
Jerry Black 
Oshkosh WT 

Remember that a modem is 
merely a tone generator con¬ 
nected to a serial-data 
stream. The common data 
rates are 110 or 300 bits per 
second (ie: the bit rate of the 
data stream). If you transmit 
at 45.5 bps (bits per second), 
the modem will operate at 
45,5 bps. The modem in my 
article is rated to work prop¬ 
erly from 0 to 300 bps. 

If the older units you men¬ 


tioned have no carrier fre¬ 
quency ; they are probably 
20 mA current-loop devices. 
The modem output can be 
converted to 20 mA with a 
single-transistor circuit , Such 
a circuit was given in my June 
1980 "Circuit Cellar " article, 
(See 'An Answer/Originate 
Modem „ ' r page 24.) 

Finally, 45.5 bps is a func¬ 
tion of the clock rate pro¬ 
vided to the transmitting 
UART (universal asynchro¬ 
nous receiver/transmitter). A 
serial interface designed for 
110 bps can be converted to 
45.5 bps by lowering the 
clock from 1760 to 728 Hz, 


At 45,5 bps you would pro¬ 
bably use 2 stop bits. 

. . , Steve 


A Loaded Question 

Dear Steve, 

I got into computing a few 
months ago with a 16 K-byte 
Level II TRS-80, and I love it. 
So far I only have one prob¬ 
lem; loading programs. 

How do I load two or more 
programs at once? For exam¬ 
ple, I would like to combine a 
number of game programs in¬ 
to one program for my four- 
year-old daughter; along 
with a menu so l won't have 



COMPUTERS 


0 Limed aod resred bached by fast warranty 
iervltp, Find oui why out prices. cvoilQblWy 
and service moke utrhe * 1 source larrhe * 1 
S-100 syiiem. Free games disk. 


The new leader' Detachable keyboard 
exrm parr. 3 function heys, numeric 
keypad 3**60 fa 332 bulk ond tracked 
by ADDS 


EPSON MX-80 

Price Breakthrough * Cafl! 
O kid am M-60 44 

Okidaro M-62 46 

OKIdoro M-63 49 


ATARI 

Buy 0 16K Atari *00 far 

S77S 

ond ger * odd' 1. 1 £K few i 1 4 a nd/or 4 10-5 54 
Star A. ¥11 joysticks 5 m *10 Drive 544* 


ADDS Viewpoint 


Horizon II 64K DD 
Horizon II 64K Qd 


r2095,00 
r3295.00 


ALTOS 

NOW MORE FOR LESS 

ACS *000-15 hoi 20*K RAM. 1 Mg. on Happy* 
6 serial and 2 parallel ports. Upgrade w/VIrv 
Chester hprd-dlsh drive* aod rope back-up. 
MutN-user or single user prices. 

ACS0000-15 44795 


ZENITH 

The olMn-one computer that s backed by 
your local Zenlth/Hea.th service center. Green 
Phosphor screen and CP/M included. 

Z69 w/40K 2SlO s 42249 


445G 
46 QG 
560G 


4749 
411 T9 
41395 


r We participate in arbitration \ / ” 

A for business and cuuamen \ i / 

m m through ihe Better Business 4{p-' 

Bureau of Maricopa County. ^ 

Scottsdale SystemSi*. 

6730 E, McDowell Rood, Suite 110, Scottsdale, Arizona 65257 


Anode* 
9500/9501 
Dafasourh 
DS*100 
T1 610 Bosk 


41274,00 


(602)941-5856 


Zenith Z-19 
Soroc IQ 120 
Soroc IQ 135 
Hazelrine 1421 


41349.00 

41499.00 


Open 6-5 MorvFri, 


- MAIL ORDER ONLY- 

2% cosh discount included / charge cards add 2 %.Prices subjeerto 
change, product subject to a vafloblliry. Arizona residents odd 5%, 
F.O.B. point of shipment Scottsdale. 0-20% restocking fee far 
returned merchandise. Warranties Included on all products. 


Centronics ... 
DEC LA 34AA 
MP1 66G ... . .. 
MPI99G 


4719.00 

41049.00 

5619.00 

5719.00 


NEC 5510 ........ 

Diablo 630 
C. Itch Srarwriter 
NEC 5520 . 


52669.00 

42295,00 

41495.00 

43069.00 

















































POWER-ONE 
D.C. POWER SUPPLIES 

Our customers select their favorite models 


The choice wasn't easy. Not with 105 open frame 
linears and a full switcher fine to choose from. Still, 
the top models of the past year — proudly pictured 
below — have been named. 

Actually, this Is a statement of Power-One’s most 
popular D.C. power supplies — as determined by our 
customers. Obviously, applications vary widely, from 


small floppies and micro-computers to large main¬ 
frame systems. 

But one thing they all have in common. They're built 
by Power-One, Which means the most reliable power 
supplies available, at the lowest cost possible. 

So take a look at our entire fine. Send for our new 
1981 Catalog and Facilities Brochure for details. 


Switchers 


SINGLE OUTPUT 


MULTIPLE OUTPUT 


QUME PRINTER SUPPLY 


• Hi-Tech Design 

• High Efficiency - 75% min, 

• Compact/Light Weight 

• 115/230 VAC Input 

• 20 msec Hold-up 

• Totally Enclosed 
Packaging 

• Two Year Warrantee 

• 24 Hour Burn-in 



5V to 24V Models 


SD, GOW: $115,00 
SF, 100W : $170.00 
SK> 200W : $250,00 


150 Watts 



5 V @ 20A -12V m 3A 

12V ® 5A 5V to 24V @ 3.5A 


User Selectable 



5V @ 10A 

±15V # 4.5A/16A Peak 


SHG-15QW : $295.00 


SP305 : $345,00 


Disk-Drive 


5'A" FLOPPY SUPPLIES 


• Powers Most Popular 
Drives 

• 7 “Off the Shelf” Models 

• Powers Drives & Controller 
UL & CSA Recognized 

• 115/230 VAC Input 



CP340, 1 Drive : $44.95 
CP323 r Up to 4 Drivers : $74,95 


8.0" FLOPPY SUPPLIES 



CP205, 1 Drive : $69.95 
CP206, 2 Drives : $91.95 
CPI 62. Up to 4 Drives : $120.00 


WINCHESTER SUPPLIES 

2 Models to Power any 
Manufacturer’s Drive 



CP379. CP384 : $120.00 


Open-Frame Linear 

• Industry Standard 
Packages 

• 115/230 VAC Input 

• ±,05% Regulation 
Two Year Warrantee 
UL & CSA Recognized 
Industry's Best Power/Cost 
Ratio 


DUAL OUTPUT 


SINGLE OUTPUT 



12V @ 1.7A 28V @ 1.0A 

15V @ 1.5A 250V @ 0.1 A 

HB Series : $24.95 


TRIPLE OUTPUT 


SINGLE OUTPUT 

8 

5V m 6A 24V @ 2AA 

12V 3.4A 28V @ 2.0A 

15V m 3,QA 48V m 1 ,0A 

HC Series : $44.95 to $49.95 


TRIPLE OUTPUT 


DUAL OUTPUT 



±12V m 1.0A or 
±15V @ 0.8A 

BAA 15-0.0 : $39.95 

POWER FAIL MONITORS 



± 12V @ 1.7A or 
± 15V @ 1.5A 

HBB15-T5 : $49,95 



5V m 2A 

±9V to ±15V m 0 4A 
HTAA-16W : $49.95 



5V m 3A 
± 12V @ 1A or 
± 15V m 0.8A 


HBAA-40W : $69.95 



system power loss. 

■ Monitors AC line and 
DC outputs. 

• Allows tor orderly data- 
save procedures 

PFM-1 : $24.95 PFM-2 : $39.95 



NEW ‘81 CATALOG & 
FACILITIES BROCHURE 

Get your free copies nowf 
Phone or write us direct, or circle the 
reader service number 




u.u. Fuwcr suffucs 


Circle 318 on inquiry card. 
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Ask BYTE,_ 

to keep loading the tape. 
Could you recommend a 
SYSTEM tape that could do 
this? 

I tried a Radio Shack re¬ 
numbering program to set the 
lines of each program far 
apart, but when 1 execute a 
CLOAD, it wipes out every¬ 
thing previously stored. 

Dave Bower 
Virginia Beach VA 

CLOAD on a TRS-80 
clears any previous program 
before it starts loading (ex¬ 
cept the memory area re¬ 
served when you answer the 
MEM SIZE? prompt). Every 
BA SIC p rogra m , vega rdless 
of the line numbers, starts 
loading at the same point. 

On a 16 K-byte Level II , 
you only have two alter¬ 
natives. The first (what most 
people do) is to load the pro¬ 
gram each time you want it to 
run. A separate tape is re¬ 
quired for each program. The 
second approach is to rewrite 
all the game programs to fit 


within 16 K bytes. 

To do this , you would type 
in the first game to have the 
line numbers from 2000 to 
3000 , for example f the second 
from 3010 to 4000 1 the third 
from 4010 to 5000 , and so on. 
Lines 0 thru 1999 would be 
reserved for a menu that 
aJ/otus you to select which of 
the games you want to run . // 
you select Game 2, for exam¬ 
ple, a GOTO statement 
would send the interpreter to 
line 3010 to start execution , 

The only way to get the 
flexibility you want without 
rewriting all the programs is 
to add a disk system. With a 
disk t you can write a short 
menu program that loads the 
games you want to play ex¬ 
actly as you have described. 
If you feel adventurous , my 
March 1981 "Circuit Cellar * 
article is on how to build an 
Expansion Interface for the 
TRS-80 Model I. (See ' Build 
the Disk-80: Memory Expan¬ 
sion and Floppy-Disk Con¬ 
trol, " page 36 J . , , Steve 


Bus Transfers 


Dear Steve, 

I may buy a Compucolor II 
computer system because 
this integrated color system 
has most of the requirements 
that I am seeking. Most im¬ 
portant is its resolution and 
color capability; however, its 
bus structure concerns me. 
My question is this: are there 
any products available that 
allow peripherals designed 
for the S-100 bus to be used 
on the Compucolor's S-50 
bus? 

For other projects that I 
have in mind, I have looked 
into boards designed for the 
S-100, but they, of course, 
would make the S-50 a liabili¬ 
ty. 1 can see that the same 
signals would not be readily 
available from the 8080A as 
from a Z80 microprocessor. 
For example, take the signal 
MWRITE: aside from the fact 
that this particular signal is 
not available from an 8080A 


pin. I'm not sure that it could 
be emulated. Has anyone ac¬ 
complished this, or at least 
managed to change an 8080A 
system to a Z80-based 
system? 

Daniel W Me Andrew 
Bel Air MD 

J haven't seen an S-50-to 
S-100 bus converter, but that 
doesn't mean there isn’t one. 
If that is your main con¬ 
sideration for buying the 
Cotnpucolor II , you might 
want to look around. 

As for the 8080 , Z8Q, and 
$-100 incompatibility: there 
are a variety of interfaces 
available, and the MWRITE 
Z80 signal is easily synthe¬ 
sized with a few gates. A 
good book that covers all 
these buses (and conversions 
between some of them) is The 
S-100 and Other Micro 
Buses, b)j Elmer C Poe and 
James C Goodwin (Indiana¬ 
polis IN: Howard W Sams & 
Company). / paid $5.95 for 
it. . . . Steve! 


Colorful Graphics Programs for Apple II, Atari, Tl 99/4 


LAND WAR: A unique computer war game. 
Similar* to board war games t but the playing 
field is drawn on the screen in hi-resolution 
color. The players must maneuver infantry and 
ax’mored units over terrain that includes rivers, 
forests and cities* To win, a player must occupy 
his opponent's city, and destroy his opponent's 
armies. Two players can oppose each other, or 
one player fight a computer general. 

All this for only $20*00 

Apple IT with 24K RAMj Atari with 24K RAH, 

Not available for TI 99/4. 


COLOR SOFTWARE, PO Box 24214, Indpls, IN 46224 


Name j 


Street: 


Cityr 


Statei Zlpi 


Send for illustrated catalog 
with these and other programs 
which all make full use of 
the graphics capabilities 
of these computers* 


Computer] 

_ Apple II 

_ Atari 

_ TI 99/4 

Programs desiredt 

_ Land War ($20) 

_ Startrek ($ 15 ) 

_ Dry Well ($15) 

_ Baseball ($25) 

Add one dollar for 
first class postage* 


Total 

enclosed. 


3-D STARTREK * Play the popular computer 

game in three dimensions instead of two, Hi-res- 
olution display shows stars and Kllngons scaled 
according to distance from the Enterprise, 
Discover new planets, destroy Klingcns, and save 
the Federation, 

$ 15.00 

Apple II,32K RAMj Atari,16K RAM; and TI 99/4, 


DRY WELL: Entertaining strategy game of 
oil exploration. Discover the pattern of the oil 
deposits and maximize the profits of your oil¬ 
drilling company. Pattern of deposits is differ¬ 
ent every game. 

$ 15-00 

Apple 11,24 k RAM, ROM Applesoft * Atari, 16K RAM* 

TI 99/4 

MAJOR LEAGUE BASEBALL: 

Strategy game based on 1980 Major League teams * 
You manage your favorite team and make all the 
decisions. Includes 26 teams with 25 players per 
team, Also includes utilities to make and modify 
your own teams, 

$25»00 (on disk) 

for Apple II only. Requires 48K RAM, ROM Apple¬ 
soft, and one disk* 


220 July 19&1 © BYTE Publicatfons Inc 


Circle 63 on inquiry clrd. 




















Books Received 


The Architecture of Pipe¬ 
lined Computers t Peter M 
Kogge. New York: McGraw- 
Hill, 1901; 16 by 24,5 cm, 334 
pages, hardcover, ISBN 0-07- 
035237-2, $27.95. 

The Art of Computer Pro¬ 
gramming, Volume Two , 
Second Edition, Donald E 
Knuth. Reading MA: Ad- 
dison-Wesley, 1981; 16,5 by 

24.5 cm, 600 pages, hard¬ 
cover, ISBN 0-201-03822^6, 
$25.95. 

Basic Computer Logic, 
John R Scott, Lexington MA: 
D C Heath & Company, 
1981; 16.5 by 23.5 cm, 233 
pages, hardcover, ISBN 0- 
669-03706-0, $21.95. 

Computer Systems Perfor¬ 
mance Modeling, C H Sauer 
and K M Chandy. Engle¬ 
wood Cliffs NJ; Prentice- 
Hall, 1981; 18.5 by 24.5 cm, 
352 pages, hardcover, ISBN 
0-13-165175-7, $18.95. 

Data File Programming in 
BASIC: A Self-Teaching 
Guide , L Finkel and J R 
Brown, New York: John 
Wiley & Sons, 1901; 17.5 by 

25.5 cm, 330 pages, soft- 
cover, ISBN 0-471-08333-X, 
$9.95. 

S0S0/Z80 Assembly Lan¬ 
guage ; Techn iques for Im¬ 
proved Programming , Alan 
R Miller. New York: John 
Wiley & Sons, 1981; 17*5 by 

25.5 cm, 318 pages, soft- 
cover, ISBN 0-471438124-8, 
$9.95. 

Essentiah of Project Man¬ 
agement, Clifford F Gray. 
Princeton NJ: Petrocelli 
Books, 1981; 16.5 by 24.5 
cm, 241 pages, hardcover, 
ISBN 0-09433-101-9, $17.50. 

Formal Specification of 
Programming Languages: A 
Panoramic Primer , Frank G 
Pagan. Englewood Cliffs NJ: 
Prentice-Hall, 1981; 16 by 

23.5 cm, 245 pages, hard¬ 
cover, ISBN G-l3-329052-2, 
$19.95. 

How to Get the Most from 
Your Chess Computer, Julio 
Kaplan. Great Neck NY: 


RHM Press, 1980; 13.5 by 

20.5 cm, 138 pages, soft- 
cover, ISBN 0-89058-046-4, 
$8.95. 

Information Processing 
Systems , Second Edition , 
William S Davis. Reading 
MA: Addison-Wesley, 1981; 
20 by 24.5 cm, 504 pages, 
hardcover, ISBN 0-201- 
03183-3, $18.95. 

Inside BASIC Games, 
Richard Mateosian. Berkeley 
CA: Sybex, 1981; 18 by 23 
cm, 325 pages, softcover, 
ISBN 089508-055-5, $13.95. 

Interactive Videotex: The 
Domesticated Computer „ 
Dimitris N Chorafas. Prince¬ 
ton NJ: Petrocelli Books, 
1981; 16.5 by 24.5 cm, 263 
pages, hardcover, ISBN 0- 
89433-127-2, $21.95. 

Karel the Robot, A Gentle 
Introduction to the Art of 
Programming , Richard E 
Pattis. Somerset NJ: John 
Wiley & Sons, 1981; 16.5 by 
23 cm, 106 pages, softcover, 
ISBN 0-471-08928-1, $5,95. 

Man-Machine Systems: In¬ 
formation t Control and De¬ 
cision Models of Human Per¬ 
formance, T B Sheridan and 
W R Ferrell. Cambridge MA: 
MIT Press, 1981; 15.5 by 23 
cm, 452 pages, softcover, 
ISBN 0-262-69072-1, $12.50. 

MICRO/Apple, Ford 
Cavallari. Chelmsford MA: 
Micro Ink Inc, 1981; 16 by 23 
cm H 216 pages, softcover, 
ISBN 0-938222415-8, $24.95. 
All the programs introduced 
in MICRO/Apple are on a 
5-inch floppy disk (DOS 3,2 
format), which accompanies 
the book. 

Oscilloscopes, S Prentiss. 
Reston VA: Reston Pub¬ 
lishing, 1981; 16 by 23.5 cm, 
161 pages, hardcover, ISBN 
0-8359-5354-8, $16.95. 

Pascal Primer , D Fox and 
M Waite. Indianapolis IN: 
Howard W Sams & Com¬ 
pany, 1981; 22 by 28 cm, 208 
pages; softcover, ISBN 0- 
672-21793-7, $16.95. 

6809 Assembly Language 


FORTRAN IV 

for CP/M 


"I needed a FORTRAN with 
COMPLEX as well as REAL and 
DOUBLE precision arithmetic, 
that would produce relocatable 
code and link in assembly lan¬ 
guage subroutines. It also had to 
be a FORTRAN that was easy to 
use as well as being a complete 
implementation. SuperSoft/SSS 
FORTRAN is the only microcorrv 
puter FORTRAN that met my re¬ 
quirements/' 

Supersoft makes full WATFiV 
FORTRAN IV available to micro¬ 
computers. Supersoft/SSS FOR¬ 
TRAN meets and exceeds the 
ANSI 1966 standard. The com¬ 
piler supports many advanced 
features including: variable 
character strings and recursive 
subroutines with static variables. 
Fully compatible RATFOR is also 
aval fable. 


FEATURES 


Code ROMabie N COM " files or 

generation: Intermediate code files 
(saves disk space). Ex¬ 
ternal routines may be 
called.Relocatable format 
Data types: Byte, integer, real, dou¬ 
ble precision, complex, 
logical, character and 
varying length strings. 
Operations: All standard operations 
plus string comparisons, 
assignments, and .XQR. 


Constants: Hexadecimal, decimal, 
and character literals 
with features to imbed 
control characters 

Statements: ANSI 1966 standard with 
multiple statement lines, 

Controls: Map, List, and Symbol 
table output options. 

1/0: Read, Write, Append, Re¬ 

wind, Close, Delete, Re 
name, Search, Sequen¬ 
tial and Random I/O on 
disk files. Supports ail 
CPI M devices. 

System Requirements & Prices 

SSS FORTRAN requires a 32k CP/M 
system. Z8G only. 

SSS FORTRAN with RATFOR: $325 


SSS FORTRAN alone: $250 

Manual only: $ 25 

RATFOR alone: $100 

Macro Assembler: $ 00 


GP/M Formats: 8 K ' soft sectored, 5" Nor¬ 
th star. 5" Micro-polls Mod it, Vector M2, 
Superbrain DG/QD Apple 11 + 

Ail Orders and General 
Information: 

SUPERSOFT ASSOCIATES 
P.O, BOX 1620 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 
359-2691 

(answered only when technician 
is available) 



At lost, o FORTRAN that will 
run my large mainframe 
programs/' 


First in Software Technology 







CPU's & 
SUPPORT 
CHIPS 

KBQA - 

3Cfl5A - li06 

AMPJS01 - iis 

WH - MO 

BZ14 -3® 

K1& -UO 

BZK - a. 1 ?! 

■H22B - *.M 

C-51 - 695 

KffiS &.95 

BZ$TfflM9M» - 0 95 
ZWASIfl -17-95 
8275 - 1695 

F01791 3496 


U ART'S 

AY5-1019 -9.75 

TRIHHH 3.95 

AYS AS® i» 

PT1482B - 3.25 

MSHBA 8.95 

COM2D17 - 3.75 

INTERFACE 
& DRIVERS 


1,10 

250 

2.10 

2.50 

2.50 
3.00 
3 DO 
2.00 
2.00 


RAM's 


ZlltL-3 

*tiG3 

4TI&Z 

ZTUOE-3 

2102-4 

MK4IJ274 


TUS4045 25- 

JtOl-l 


MMS270 

NHC4D08F 

lM7Wi 


- 2.75 
-3 75 

- 4 75 


- 3150 

- ?J» 

5» 

- 3.95 

- 2.45 

- 1.7S 

- 3.45 

- 1.B5 

- 536 


ROM's 


- 5.B5 
7.36 

- B.5P 
fS.BO 

- 2.96 

-795 

-695 

-496 

- 2 95 

- 3.25 

- 3 45 


8833 

8834 
8837 


SOLID 

STATE 

SALES 

SAVES 


2708 

J715 

2615 

iraa 

&2S23 

USlH 

MEU6 

B2S123 

825126 

H2S129 

825130 

825131 

AMSG1K 

KSUS 


SHIFT 

REGISTERS 

- I 75 
I 75 
-l 75 
-2.60 
J® 
250 
-JSfl 
-250 
2.50 
-3.5B 


4on D 
4011 
401J 
4011 
4014 


74C7fl - 
T«C» - 
74C86 


74CB - 
74DS1 ■ 
7*057 - 


4410 - 1JM TtCEfiO - 1 24 

m 7*C»4l 1 IB 

2 75 - 1.15 

;r«D0 - J! MOBE - ^JS 

7MJU - jt MCI?) - -30 

74C04, - W 7*C17* 130 

MOW JO T*£l» 1-20 

7#ClS .77 74CTB2 - 130 

?*Cl* - 1.BJ 74C901 - » 

7400 - J r 74Cfl2£ - n 6i 


_ TRANSISTOR SPECIALS. 

2NlM7PNPHTOfi 

2NI04APWQETM 
MtfrGfifll4 — PHP&CTQ-3 
7^(21 MFNS. SWITCHING 

5 WITCHING POWtA 
MRF«N i C& (IF 7RAM3STCW NPN 
2H7772NM ( 5 1 TM. 
»wa»PNFSrT1M. 
2M90B6PNP5<mH 
2M137KPNSRF... 

2N3G19 MPM 5i TO-3 Rf 
2Ni«3 HPHSi TO-5 
3N3T5I h«*Si tdOfl 
2N2EZ«Ph&TOlfl 


* .*^1 


5 75 
il.W 
11.00 
471100 
f 56 
M.W 
37*1 W 
i to 


PRINTED CIRCUIT BOARD 

4' X 5“ DOUBLE SIDED 
EPOXY BOARD 1^10" Wick 
$.60 bb. .S/S2.90 


SPECIALS 


\A PIN HEADERS.3/61 M 

16 PIN HEADERS.40 

24 PIN HEADERS. 75 

40 PIN HEADERS. 1,10 

SO PIN EDGEBOAHD CONN.3.95 

26 PIN EDGEBOARD CONN.2 50 

50 PIN RIGHT ANGLE CONN. 3.95 

20 PIN RIGHT ANGLE CONN. _. 2.25 

4bb. 2516 ROM'S ..2®,00 

Sea. 4116-3 RAMS .20 00 

iwceaoooi. 125,00 

S5164E 64Kk1 RAM. ,, . 44 95 

15% Discount all ?4fiand 5 series 

20% Discount 

340T and 320T regulators 

SPECIALS GOOD THRU JULY 1961 


EPOXY GLASS VECTOR BOARD 


me*thiWivrfihimr^MdriQ 
4W x 616".$1,95 


DATEL'S DAC-GBEO 

B bit DAC — $7,95 

rwnasiL ughr? analog, switch ■ 

2 CHANNEL OtWERS. 

INTERStL ICL T1QHJ CR. 13 BtT 
WCQtlVEPITH. . 


HEPICOWSAO 1024 ANALDG SWITCH 


74E« m 
74ilfl .» 
W&U .9 
7tli 15 « 


NS13> I 10 
?4&i« i eu 
7*5bM I 1U 
748H7 1.35 

US 147 H.3S 


7 WATT LD 6S LASER 
DIODE IR SB 95 


25 watt Infra R®d PUfea rSG2006 equiv.l 
Laser Diode (Soec tfiWrt included! &24.M 


2N3S2CPFET .. fi 45 

2N5457NFET.S 45 

2N2S46 UJT.$ 45 

E R 900 TRIGGER DIODES 4*1.00 
2N B02B PROG, UJT S 65 


CLOCK CHIPS 

MM5314.64.75 

MM&316 .64,99 


CRYSTALS $3.45 aa. 

2 COO MH, 6.144 MHz 
4.000 MHz SPOOMHz 
1 000 MH* 10.000 MH, 

7 57 MHi 16 0® MHz 

5 000MHz 50 43? MHz 

6 0® MHz | 20.000 MHz 


mannsf 

7rjso*Jjp^ & rpe? 
ZKJHO&PNJ5£,‘&gqr 
7HE396NPN 5. roam 
ZM61CSPHP 5 TO-Z20 
JP^Glce^ 51 TO 3 
tlPJEi NPfrSiTO Zffi 
ripae PWPSiTD-ZM 
TIP 34 PNP Si 
T# Ilf WlP Si U64 


fru.a 

4*‘.M 
* .60 
&J1.00 
&S1.W 
l 55 
■ t 56 

ir® 
■ ® 


MINIATURE MULTI-TURN TRIM POTS 
100, 500. SR. 10K ZBOX.( 75 each3/92.DO 


NO. 30 WIRE WRAP WIRE SINGLE STRAND 
1M'. .*1.40 


ALCD MIWATUHE TOGGLf SWITCHES 


SCR’s 


TRIAC's 


FM® PHOTO TflAhS | J* 

BIO. YEILOW, fiHCEAl m AMliEH i. A Hilt UDf 7 6 11 ® 

RED •' GHEEJi filFOLAA l £0'i * fe, 

MLED92lflLfO i J5 

M HP TAB PHOTO DARL XTOB p 50 

TH- llflOFTO-BOlATO* * ts 

ILOOPTCJ iSOLAtOfl t » 

I WATTZEftEflS- 2.3. 4.J i 1. * fi. « 5. BJ a 1, ID. 

12. ■*. l*. v 2Jw (7)1® 


tantalum 

.22UF35V 5/61.00 
47UF35V 5/61.00 
.eauF 35V 5/61.00 
1UF2QV 5/91.00 
2.2UFZ0V 5/91.00 
3.3UF 20V 4/(1.DO 
4 7UF35V 4/*t.00 
9.0UF35V 3/(1.00 


CAPACITORS 

10UF 10V - $ 40 
22UP1QV - 6 .30 
15UF1BV 3/91.00 
30UF6V 5/SI.00 
33UF20V 9 .60 

47UF aOV S 85 

100UF1GV $ 70 

12QUF6V S 75 


&ANKEN 

AUDIO POWER AMPS 

Si 101D GIG WATTS ^ T&0 
Si 1020 G 20 WATTS $11.00 
Si 1030 G 30 WATTS ,$13,50 
Si 1050 G 50 WATTS $25.00 


200 PRV 1A LASCR .95 


pern 

CONNECTORS 

DB 25P male. $3,25 

DB 25S female ... $4.25 
HOODS.$1,50 


PRV 

1A 

3A 

12A 

50A 

T25A 

240A 

100 

.OB 

14 

35 

.90 

4.25 

0,00 

2QQ 

-07 

JO 

.40 

1.30 

5.25 

9.00 

400 

.09 

JS 

66 

1.59 

fl.50 

12.00 

WO 

11 

30 

BO 

2-W 

0.60 

15.00 

900 

,15 

.35 

100 

2.50 

TO.50 

10-00 

1000 

.20 

45 

125 

3.00 

R.HJ 

26.00 


IN 4148 (IN914) 
15/SI.00 


.5V at 800ma SOLAR CELLS 
3"diameter $4.35 


7 SEGMENT DISPLAYS 

FSC 80244 digit 
C.C. 9" display 
FND503CX. .5* 

FND 510 C-A- -6" 

DL 704 ,3' C.C. . 


DL 7Q7C.A. 3" 
95.95 OL 747 C-A. .8". 
S B5 FNDS10 .8"CA 
. ( .95 FNDB03 ,8'CC . 
S .85 


S 75 
(1,50 
91 &5 
(1.05 


7*® - 
7401 - 

7405 - 
74M - 
740* - 

7406 - 


7410 - 

7411 
7412- 

7413 - 
7*14 

7414 - 
7417 - 


745* 

7427 - 
7*30 - 
7*32 
f*J7 - 
7438 - 


7447 

7448 

7450 


TTLJC SERIES 


J472- 

7473 - 

7474 - 
1475- 
7*75 


7*107 
7*121 - 
1412J - 
U! 12 - 
7*125 
7*128 - 
7*1*5 - 
7*148 - 
7*1® 
7*15T - 
7414J- 
75«54 - 
74155 
7*1(7 - 
7*1® 
74161 - 


74162 . 
74153 - 

74194 - 
74185 
74 TM 
741» - 
7*T72 - 
7*174 - 
7*175 - 
7*175- 
7*177 - 
7*1 SO - 
7*1 J) - 
7*1® - 
Wlltt 
715® - 
T415J - 
741(4 - 

74195 - 
74198 
74197 
74279 
74375. - 
74365 
74387 
743® 
7*390 


Mi-Illl 

&T90 - 1 10 
9312 SI 


WE SHIP OVER 95% 
OF OUR ORDERS 
WITH IN 24 HOURS 
OF RECEIPT 


FULL WAVE BRIDGE 


t® 


190 


DIPSOCKETS 

9 PIN II 2JP||U .M 

1*1*!H 20 2* PIN » 

KPW 22 78 PIN M 

18PM J5 40 PIN M 


74LS SERIES 



ISA 

liA 

UM 

110A 

PRV 

1A 

10A 

JHA 

l® 

4S 

60 

1.40 


100 

.45 

,B0 

1.S& 

200 

7D 

30 

1.90 

900 

200 

.6* 

1.30 

>10 

400 

1.2G 

1.40 

?.M 

12.® 

*® 

E.30 

1 90 

3 10 

BOO 


1,80 

3 GO 

Ifi.M 

000 

700 

275 

*30 


SFC 3301 - 50 PRV BOA 
FA ST R ECO V ERY DIODE {35ns ) . . $2.25 

2QKV 25QMA DIODE.$1.90" 


SILICON POWER RECTIFIERS 


7*L£l8 , 
74*511 - 
74*J511 - 
74*51 J 
7415U- 
74*919 - 


7415707 47 

74L&1Q9 45 

T*tS11J - 45 
T4U11J 45 
74*5114 58 

74*S1» « 

74*31» 90 


ML5I* - l.lC 
74LS1* - » 

,'4LBl*l >0} 



?4L£1® - l.m 

7*t*i» i.na 

7*L8m n 

74L5174 • MB 
7*19.176 - US 
7*l91»i 2» 

7415191 - I 15 
74LS161 - I.1& 


LINEAR CIRCUITS 



REGULATORS 


1M3I7T HJM 

*5*337 *2.® 

3Z3H.SV1A 15 75 

79HGKC Sv*r6A 4S.95 
I M 

32QT 5. 12, “ 


*«. 1 « 

LM30&G ! 75 

MX 12, 15 cr MU I I Btl 

348T-5 8H 13. H, 
HvHv t m 

1ZHUK I 75 

* .®, IA9US2 + rhfiA 


POSTAGE ADO 10% FOR ORDERS UNDER 920,00 
RATES ADD S% FDR ORDERS BETWEEN (2D QO AND $60-00 
ADO 3% FOA ORDERS ABOVE (50.00 


TERMS FOB CAMBRIDGE MASS. $tND CHECH 
OR MOWY ORMfi MWIMUM TELEPHONE. 
C.OJJ (4JHCHASE ORDER Ofi CHARGE IM.® 
MINIMUM IUL ORXR 15®. 


SEND *25 FOR ftjfl CATALOG 
FtATURlHO TRANStSTOftS h 
RECTIF^ItS. 1*8 HAMPSHIRE 
ST CAMBRIDGE MASS HI® 


« 


SOLID STATE SALES 

P.O. BOX 74B 

SOMERVILLE, MASS. 02143 


TEL. (617> 547 7053 

WE SHIP OVER 95% 
OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 


TOLL FREE 1-800-343-5230 


Programming, Lance A 
LeventhaL Berkeley CA: 
Osborne /McGraw-Hill, 
1981; 16.6 by 73,5 cm, 553 
pages, softcover, ISBN 0- 
931988-35-7, $16.99. 

68000 Microprocessor 
Handbook, Gerry Kane. 
Berkeley CA; Osborne/ 
McGraw-Hill, 1981; 18 by 
23.5 cm, 113 pages, soft- 
cover, ISBN 0-931988-41-1, 
$6.99. 

Software Maintenance 
Guidebook r R L Glass and R 
A Noiseux. Englewood Cliffs 
NJ; Prentice-Hall, 1981; 15.5 
by 23.5 cm, 193 pages; hard¬ 
cover, ISBN 0-13-821728-9, 
$21.95. 

Stalib t A Statistical Com¬ 
puting Library, W M 
Brelsford and D A Relies. En¬ 
glewood Cliffs NJ: Prentice- 
Hall, 1981; il by 28 cm, 427 
pages; softcover, ISBN 0- 
13-846220-8, $17.50. 

Structured Requirements 
Definition, Ken Orr. Topeka 
KS: Ken Orr & Associates, 
1981; 24.5 by 28 cm, 236 
pages, softcover, ISBN 0- 
9605884-0-X, $25. 

Understanding FOR¬ 
TRAN, Second Edition , M 
Boillot. St Paul MN: West 
Publishing, 1981; 18.5 by 25 
cm, 505 pages, softcover, 
ISBN 0-8299-0355-0, $14,95. 

Using BASIC , R Didday 
and R Page, St Paul MN: 
West Publishing, 1981; 18.5 
by 25 cm, 525 pages, soft- 
cover, ISBN 0-8299-0357-7, 
$15.95. 

When People Use Com¬ 
puters , Marilyn Mehlmann. 
Englewood Cliffs NJ: Fren- 
tice-Hall, 1981; 16 by 23.5 
cm, 142 pages, hardcover, 
ISBN 0-13-956219-2, $15. 

Why Do Yon Need a Per¬ 
sonal Computer 7, Lance A 
Leventhal and Irvin Stafford, 
New York: John Wiley & 
Sons, 1981: 17,5 by 25,5 cm, 
278 pages, softcover, ISBN 
0-471-04784-8, $8.95.« 
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SOFTWARE 

GURU. 



:014 PRINT 'DIVIDE 
'015 PRINT 

'016 PRINT “INPUT T 
OlBASKUT N 
Scientific THFhl », 


DIVIDE 


J. 


bi 


Beyond Games; 

Systems Software for Your 




‘deschel 


.Threaded Interpretive 

Languages 


Personal Computer 


NT 


vA 


fen Skier 


* G. Loeliger 


ou've been looking for a software 
source to help with your program¬ 
ming. This month BYTE 
BOOKS features Four edi¬ 
tions for your thought* 
fid consideration. A 
programming guide¬ 
book on the 6502, 
compact threaded lan¬ 
guages for the Z8Q, 
and two volumes on 
scientific subroutines 
Enough to challenge any 
hobbyist or scientist. 

These books won't turn you 
into a Software Guru — but they will 
help you think like one! 


EOT 

hums 














































A Catalogue of 

Calligraphic 

Cartwheels 

by Scot! Kim 

Foreword by Douglas Hofstader 
Backward by Jef Raskin 


BRAINS, 

BEHAVIOR, 

AND ROBOTICS 

by James S, Aldus 


THE BRAINS OF 
MEN AND MACHIN 

by Ernest W Kent 


DIGITAL HARMONY 

by John Whitney 


A new synthesis of 
sight and sound 


Surprising symmetries in 
design and letterforms 


Robotics design 
and applications 


Human models for 
computer design 


Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art made 
possible by microcomputers. 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 2001 
A SPACE ODYSSEY explains the 
special union of computer 
graphics and music. His 
computer-generated visual 
art graphically depicts the 
laws of harmonic motion 
common to all music. 

Digital Harmony Includes a 
complete description of 
Whitney's computer; periph¬ 
erals, and film techniques. 
Colorful Illustrations are in¬ 
cluded, as well as the program 
listings that generated them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new territory as a com¬ 
poser and computer experi¬ 
menter - transforming the small 
computer into an ideal instru¬ 
ment for creating compositions 
in aural and visual art. 

John Whitney Is on the 
Faculty in the Department 
of Art at the University of 
California. Los Angeles, 


ISBN 0-07-0700! 5-X 
240 pages 
hardcover 

over 50 color QC 

photographs y4li73 


Illusion calligraphy 
visual magic - Scott Kim's new 
book. Inversions, delights the 
eye qnd enchants the mind 
Fiiieo with intriguing designs, 
words that read the same right- 
side up and upside down, 
words within words, and un- 
expectea symmetries, these 
compositions create a fresh 
way to look at the alphabet, 
the text includes the visual 
principles of symmetry, lettering, 
and problem solving that are 
basic to these images The 
author also draws parallels to 
related exercises in perception 
In such diverse areas as art, 
music, word play, and mathe¬ 
matics. Scott Kim's original 
Inversion designs first appeared 
in Omni magazine, inspiring 
an overwhelming reader re¬ 
sponse. An Irresistable chal¬ 
lenge, invertible writing appeals 
to everyone who loves beauty 
in mathematics and design 
Scott Kim is a doctoral student 
In Computer Science at Stan¬ 
ford University and Is a concert 
pianist and composer. 


ISBN 0-07-034546-5 
123 pages 
soffcover 

over 50 illustrations 
available summer 1981 

$ 8.95 


This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
far generating and con¬ 
trolling behavior The author 
assesses behavior as a product 
af three hierarchies of 
computing modules: 

* memory modules 

* behavior-generating modules 

* sensory-processing modules 
A section on artificial intelli¬ 
gence ties this hierarchical 
model to vital computer 
science techniques such os 
planning, problem-salving, 
machine vision, natural 
language understanding and 
knowledge representation. A 
closing section on robotics 
discusses the design consid¬ 
erations in constructing a robot 
control system fashioned after 
this model of the brain, and 
explores the current and 
potential use of robots In 

our environment, 

Dr. James S. Albus Is Project 
Manager with the National 
Bureau of Standards. 


ISBN 0-07-000975-9 
400 pages 
hardcover 
1BO illustrations 

$ 15.95 


When the “Brains of Men and 
Machines ' series of articles 
first appeared In BYTE 
magazine, the response was 
immediate and enthusiastic. 

Now Ernest W. Kent has expand¬ 
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain's 
chemical electrical, and 
synaptic circuitry, their findings 
are becoming immediately 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 
Machines “dissects" the, brain 
to provide new Insights into 
computer design and artificial 
Intelligence. 

ft is one of the rare books that 
transcends disciplinary bound¬ 
aries. In it the ever-increasing 
relationship between man and 
machine is freshly examined - 
a relationship. Professor Kent 
concludes, that is today being 
reexamined In the light of 
man s own neurological 
self-image. 

Dr, Ernest W. Kent is a 
Professor of Physiological 
Psychology and Psycho- 
pharmacology at the University 
of Illinois at the Chicago 
Circle Campus. 

ISBN 0-07-034123-0 
304 pages 

hardcover ^ip A r 

illustrated ^ 1 Oix! 


The BYTE BOOK Collection 


Circle 48 on Inquiry card. 













BASIC 
SCIENTIFIC 
SUBROUTINES, 
VOLUMES 
1 AND 2 

by Fred Ruckdeschel £ 


iiih'-aufinw; Vo) I 


Valuable programs for 
professional and hobbyist 

Designed for The engineer, scientist, 
experimenter, and student, this series pre¬ 
sents □ complete scientific subroutine 
package in BASIC, 

* Volume 1 covers plotting, complex vari¬ 
ables, vector and matrix operation, 
random number generation, and series 
approximations. 

• Volume 2 continues with legst-squares 
approximation, special polynomial 
functions, approximating techniques, 
optimization, roots of functions, inter¬ 
polation, differentiation, integration, and 
digital filtering. 

These volumes feature routines written in both 
standard Microsoft and North Star BASIC, 
.extensive appendices, and subroutine 
rross-referenes. 

Dr, Fred Ruckdeschel is a Principal 
Scientist with Dynacomp, Inc, 

/OLUME 1 VOLUME 2 

[ISBN 0-07-054201-5 ISBN 0-07-064202-3 
336 pages 384 pages hardcover 

hardcover illustrated 

Illustrated available Fall 1981 

$19.95 523.95 


THE BYTE 
BOOK 
OF 
PASCAL 

Blaise W. LSfflck, Editor 

. powerful, structured language 

□sed on articles, language forums, and 
3tiers from BYTE magazine, this work is a 
Valuable software resource Pascal con¬ 
tinues to be popular as a structured pro¬ 
gramming language, Written for both 
potential and established users, this book 
htroduces the Pascal language and 
famines its merits and possible imple- 
nentations. Featured are two versions of a 
la seal compiler, one written In BASIC and 
pe other in 8050 assembly language, 
i p-code interpreter written in both Pascal 
Ind SOSO assembly language; a chess- 
laying program; and an APL interpreter 


BBN 0-07-037823-1 
134 pages 
lardcover 


125.00 



THREADED 

INTERPRETIVE 

LANGUAGES 

by Ronald LoeEiger , 

How to implement 
FORTH on your Z80 


Threaded languages (such as FORTH) are 
compact, giving the speed of assembly 
language with the programming ease of 
BASIC They combine features found in no 
other programming languages. This book 
develops an interactive, extensible 
language with specific routines for the Ziiog 
760 microprocessor. With the core inter¬ 
preter, assembler, and data type defining 
words covered in the text. Ft is possible to 
design and implement programs for almost 
any application and equivalent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 
intermetrics. Inc. 

ISBN 0-0 7-O3036O-X 
272 pages 
hardcover 
illustrated 


$18.95 


jstte 

I 4 Ml 


BEGINNER’S 
GUIDE FOR 
THE UCSD 
PASCAL 
. SYSTEM 


by Kenneth L. Bowles 

The most popular Pascal 
version explained by its creator 

Written by the originator of UCSD Pascal 
System, this informative book is an orienta¬ 
tion guide to the UCSD Pascal System. For 
the novice, this book steps through the 
System, bringing the user to a sophisticated 
level of expertise Once familiar with the 
System, the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The pock age offers 
programs which may be run without 
□Iteration on: 

* DEC PDP-11 or General Automation 
minicomputers 

* Western Digital Microengines 

* 8060. 8085, Z80, 6502, 6800, 9900 or 
AM-lOO based microcomputers (includ¬ 
ing the popular Apple ll and Radio Shock 
TRS-SO microcomputers) 

Dr. Kenneth L. Bowles is Director of the 
Institute tor Information Systems, University 
of California, Son Diego. 


ISBN 0-07-006745-7 
204 pages 
softcover 


$11.95 



mottetti * . 

f tv*** T ? 

YOU JUST 
BOUGHT 
A PERSONAL 
WHAT? 

by Thomas Dwyer and Margot Critchfield 

A Structured Approach to 
Creative Programming 

intended for both the novice programmer 
and the experienced computer enthusiast, 
this book presents practical ideas for 
personal computer use at home or at work. 

Its approach is especially suitable tor 
educational purposes. Written by the 
leading contributors of computer educa¬ 
tion material this book is an entertaining 
and resourceful tool. There are over 60 
ready-to-use programs written in Microsoft 
and Level ll BASIC for the TRS-0O in the areas 
of educational games, financial record 
keeping, business transactions, disk- 
based files, and word processing. 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
Pittsburgh 

Margot Critchfield is a doctoral student 
in Foundations in Education at the Univer¬ 
sity of Pittsburgh. 


ISBN 0-07-018492-5 
343 pages 
softcover 
78 illustrations 


$11.95 



BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR YOUR 
6502 
PERSONAL 
COMPUTER 

by Kenneth Skier 

Creating programs for the Apple, 
Atari, Challenger and 
PET computers 

At last, a complete programming guide¬ 
book for owners of personal computers 
utilizing the 6502 microprocessor A self- 
contained course in structures programming 
and top-down design, this book presents 
a powerful set of tools for building an 
extended monitor, disassembler, hexadec¬ 
imal dump routine, and text editor programs. 
Programs are thoroughly explained, with 
clear Instructions for modifications. 

Kenneth Skier ts o Systems Programmer 
for Wang Laboratories, Inc., and a Lecturer 
at MIT 


ISBN 0-07-057860-5 
440 pages 
softcover 
illustrated 


$14.95 


itimulating, provocative, problem-solving 
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CIARCIA'S 
CIRCUIT 
CELLAR 

by Steve Ciarcia 

Practical uses for home computers 

imaginative and practical Ciarcia's Circuit 
Cellar details a variety of microcomputer 
projects A collection of the best articles 
from the papular series in BYTE magazine, 
this volume includes 
■ D/A conversion 

* Programming EPROMS 

• AC remote-controlled appliances 

* digitized speech 

• touch input video display 

Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style, 

Ciarcia presents his material in such a 
manner that even a neophyte need not be 
afraid of it. 

ISBN 0-07-010960-5 
125 pages 
softcover 

color photographs and diagrams 

$ 8.00 


CIARCIA’S 
CIRCUIT 
CELLAR, 

VOLUME II 

by Steve Ciarcia 

More practical uses for 
home computers 

Composed of popular articles from BYTE 
magazine this volume fells how micro¬ 
computers can be uniquely interfaced to 
our environment Projects include 
■ building a computer controlled home- 
security system 

* computerizing appliances 

• transmitting digital information over a 
beam of light 

• building the Intel 8086 microprocessor 
system design kit 

* input-output expansion for the TRS-8Q 

fSBN 0-0 7-01G963-X 
224 pages 
softcover 

photographs and diagrams 

$12.95 


order now.. 




MICRO¬ 
COMPUTER 
STRUCTURES 

by Henry D'Angelo 

Digital Electronics, 

Logic Design, and 
Computer Architecture 

Today, there Is an increasing demand for 
computer users who are not only well-versed 
in software, but who can also maintain, 
modify, and design their own hardware 
systems. 

This text introduces computer users with 
little or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing Helpful examples and end-of- 
chapter exercises further illustrate the 
various concepts presented, and a detailed 
bibliography provides additional reading 
opportunities. As a resource and textbook, 
it will assist 

• programmers and systems analysts 

• engineers and scientists 

• managers 

• students 

Detailed Instructor s Manual also available. 

Dr Henry D J Angelo is the Associate Dean 
of the College of Engineering and Professor 
of Manufacturing Engineering at Boston 
University 


BUILD 

YOUR OWN 
Z80 

COMPUTER 

by Steve Ciarcia 

Every step spelled out for 
do-it-yourself butts 

For the engineer, computer technician, 
student, and anyone interested in building 
a computer rather than buying one, this 
practical guide shows how to build a work¬ 
ing computer based on the Zllcg Z8D micro 
processor Each computer subsystem is fully 
explained and supported by proven design 
and testing information. The description 
focuses on a basic single-board micro¬ 
computer containing 

■ easy expansion to include a video terminc 

* a 1 K-byte operating system 

■ serial and parallel ports 

* hexadecimal display 

■ audio cassette mass storage 

Readers con modify the system to meet 
personal needs. 

Steve Ciarcia is a Computer Consultant. 
Electrical Engineer, and author of 'Ask 
Byte" and “Ciarcia's Circuit Cellar'' column; 
in BYTE magazine. 

ISBN 0-07-010962-1 
330 pages 
softcover 

available summer 1981 




ISBN 0-07-015294*2 
288 pages 
hardcover 
314 illustrations 
available spring 1981 

$18.95 


Instructor s Manual 
ISBN 0-07-015298-5 
softcover 

$8.95 


r~ 


$15.95 


BYTE Books' reputation is based | 
on providing technically 
accurate, useful, and timely 
information. Established an the ' 
same principle as BYTE I 

magazine, BYTE Book's evolved I 
in response to the rapidly ex¬ 
panding audience of home 
and business computer users. I 

Computer professionals and | 

enthusiastic newcomers need 
to keep pace with this 
unabated growth. This selec¬ 
tion of BYTE books can 
expand your library of knowl- | 

edge and expertise. 

TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES I 

IN THIS COUPON and I 

return it with check, j 

money order, or charge 
card number to: 

ELUE 

HIM I 

70 Main Street 

Peterborough, | 

New Hampshire 03458 



El'll 

mms 

70 Main Street 

Peterborough, New Hampshire 03458 

Nam©____ 

Address____ 

City_Slate_Zip _ 

* Check enclosed in the amount of_ 

* Bill Visa. Card Number 

ijpg • Bill Master Charge. Card Number _ 

* Expiration Date ___ 


include 75c per book to cover postage 
and handling. 


TITLE 


PRICE QUANTITY / 






















SHIPPING 

TOTAL 



Circle 50 on Inquiry card. 





































Collector ^Edition 





The Byte covers shown below are available as beauti¬ 
ful Collector Edition Prints. Each full color print is 11" x 14", 
including a 1 W border, and is part of an edition strictly 
limited to 500 prints. (Print numbers 2 f 4, 6, 7 and 8 are 
editions of only 100 prints, and some quantities are very 
low.) The artist. Robert Tinney, has personally inspected, 
signed and numbered each print. A Certificate of Authen¬ 
ticity accompanies each print guaranteeing its quality and 
limited number. 


Collector Edition Prints are carefully packaged flat to 
avoid bending, and are shipped first class. The price of 
each print is $2G r plus $3 per shipment for postage and 
handling ($6 overseas) Collector Prints 9-12 are available 
as a set of 4 for $70 Because certain prints have sold out, 
Sets 1-4 and Sets 5-8 are no longer available as sets. 

To order your own beautiful Collector Edition Byte 
Cover use the convenient coupon below. Visa or Master¬ 
Card orders may call Toll Free. 







through the 

TRAP DOOR 
Mar. 1979 
&J5.00 


BREAKING THE 
SOUND BARRIER 
Sepl. 1977 
£35.00 


ALSO AVAILABLE are the prints 
shown at ied Computer Chess' is 
an 18'' X 22 " lull color poster 
•'Through ihe Trap Door 1 ' and 
Breaking the Sound Barrier ' are 
limited editions .at 750 prints each, 
signed and numbered by the artf&f 
Each print Is 18' X 22 ". and is 
accompanied by its own Certificate 
of Authenticity. If both “Door** and 
"Barrier'' are ordered, a special 
price of $55 applies. 

All three prints shown at left are 
shipped first class in heavy duty 
mailing tubes, 


I 

I 

I 


I 

I 

I 

I 


Pleas© send me the following Prints: 

QTY TITLE AMOUNT 



S 


% 


% 


£ 


£ 

Bat 9-12 

*70 

Bolh "Trap Door" & "Barrier" 

$ 

Post. & Hand. {S3 US, £6 overseas) 

£ 


TOTAL j$ | 


'-------“---""-““■“““““““““““I 

□ I have enclosed check or money order. Mail this coupon to: I 

□ Visa □ MasterCard robert tinney graphics ■ 

Card * - 1864 N. Pamela Drive 1 



Expiration Date_ 

SHIP MY PRINTS TO: 

Name_ 

Address_„ 

City_ 

State__ 


Baton Rouge, LA I 
70815 I 


BVTE July 1981 227 

































































DYNACOMP 


Quality software for 




ATARI 

PET 

APPLE II Plus 


TRS-80 (Level II)** 
NORTH STAR 
CP/M Disks/Diskettes 


CARD GAMES 


THOUGHT PROVOKERS 


BRIDGE 2.0 (Available for ill computers) Price: SI7.95 Cassette 521,95 Diskette 

An all-inclusive vmion of this mo*L popular of card games, This program doth BIDS and PLAYS 
either contract Or duplicate bridge. Depending on the contract, your computer opponents will either 
play the offense OR defense If you bid too high, the computer will double your contract! BRIDGE 2.G 
provides challenging entertainment for advanced players and Ls an excellent learning tool for the bridge 
novice. See the software review in 8(1 Software Critique. 

HEARTS 1.5 (Available for mil Computer)} Price: $15.95 Cassette. $19.95 Diskette 

An exciting and entertaining computer version of Ihu popular card game. Hearts is a 1 rick-oriented 
game in which the purpose is not to lake any harts or the queen of spade* Play against two computer 
Opponent) Who are armed with hard-to-beaL playing strategies. HEARTS 1.5 Is an ideal game for In¬ 
troducing the uninitiated tyour spouse) to computers. See the software review in 80 Software Critique. 

STUD POKER f Atari only I Price: SI 1,95 Ca»trir/1 iSM Diskette 

This LI ihe classic gambler's card game. The computer deal* the card* one at a time and you {and the 
computer) bet on what you *«. The computer does not cheat and usuatiy bets the odds. However, it 
sometimes bluffs! Also mejudrd is a five card draw poker betting practice program This package will 
run on a l$K ATARI. Color, graphics, sound. 

POKE R P ARTY (Atillable for mil computers) Price: S 17.95 Cassette/til .95 Diskette 

POKER PARTY ii a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is 
the most comprehensive version available for microcomputers. The parly consists of yourself and sin 
other (computer) players. Each of Jhe« player* (you will get to know ihem) has a differem personality 
in the form Of a varying propensity to bluff or fold under pressure Practice with POKER PARTY 
before going io that expensive game lonighll Apple CaiHlte and diskette versions require a 32 K [or 
larger! Apple II. 

UMBRAGE, 2.0 (TRK-4M) only) Price: S14,93 Cwtartte/SIM5 DMteltr 

This It simply the best crib huge game available. It is an excellent program for the txibbage player In 
Search of a Worthy opponent as welt as for the novice wishing to improve his game. The graphic* are 
superb and assembly language routines provide raped execution. See the software review in HO Software 
C rllique. 


MANAGEMENT SIMULATOR (Alan, North Star and ( P M only) Price: *19-95 Cavite 

513,95 Diskette 

This program Li both an excellent teaching tool as well as a stimulating iniellectnaI game. Based upon 
similar games played at graduate business schools, each player ot team controls a company which man¬ 
ufacturers three products Each player attempt* to outperform hit competitor* by setting selling prices, 
production volumes, marketing and design expenditure* etc- The most tuccessfut firm ii the one with 
the highest stock price when the simulation ends, 

FLIGHT SIMULATOR (Available for mil computers) Price: 517,95 Cassette/S2l .95 Diskette 

A realistic and extensive mathcmaikat simulation of takeoff, flight and landing. The program uiill«s 
aerodynamic equations and the characteristics of a real airfoil, You can practice instrument approaches 
and navigation using radials and compass heading*. The more advanced flyer can also perform loops, 
half-roll* and rtmilai aerobatic maneuvers. Although this program does not employ graphics, it i* ex¬ 
citing and very addictive. See the software Tcvicw in COMPUTRONICS, 

VALDEZ (Available for all computers] Price: 5)5,9? Cassette 119.95 Diskette 

VALDEZ is a computer simulation of supertanker navigation in the Prince William Sound/Valder 
Narrows icgion of Alaska Included in rhi* simulation h a renluik and extensive 2Sfr x 254 element 
map. portions of which may be Viewed using the ship's alphanumeric radar display. The motion of the 
ship itself I* accurately modelled mathematically. The itnvulalton also contains a model for the tidal 
patterns In the region, as welt as other traffic (outgoing tankers and drifting icebergs). Chart your 
course from rhe Gulf or Alaska to Valdez: Harbor! See the software review m BO Software Critique. 

BACKGAMMON 2. U (Ala ri t N urt h Slar and CP/ M only ) Price: 5 14.95 Cassette/Si 1,95 Diskette 

This program tests your backgammon skills and will also improve your game. A human can compete 
against a Computer or against another human. The computer can even play itself, Either the human pr 
the computer can double or generate dice rolls. Board position* can be crated or saved for replay 
(North Star and CP/M). BACKGAMMON 2,0 is played in accordance with the official rules df back¬ 
gammon and is sure to provide many fascinating session* of backgammon play. 

NOMINOES JIGSAW tAlari, Apple and t K5-8l}only) Price: 116.95 ( assr If e $20,95 Diskette 

A jig-saw puzrie on your computer I Complete the puwlc by select mg your pieces from 9 table consisting 
of 60 different shapes NOMINOE5 JIGSAW ii a virtuoso programming effort The graphics are 
superlative and Ihe puwle will challenge you with its 1 hiee levels of difficulty, Scoring, is based upon the 
number of guesses taken and by the difficulty of the board set-up. 

CHESS MASTER IN oft h Star and TRS-S0 only) Price: 519.9? Cassette 5 2J.95 Diskette 

This complete and very powerful program provide* five levdi of play. It includes castling, en passani 
captures and the promotlnn of pawns. Additionally, the board may be pievet before the Stan of play, 
permitting the examination of ‘'book" plays, To maximize execution speed, the program is written, in 
assembly language fby SOFTWARE SPECIALISTS of California). Full graphics are employed in the 
TRS-80 vmton. and two width* of alphanumeric display are provided io accommodate North Star 
users. 

MONARCH ( A Sari only) Price: 511,95 Cassette 515.95 DLskellt 

MONARCH Is a fascinating economk simulation requiring you to survive an 8-y»r lerm as your na¬ 
tion's leader You determine the amount of acreage devoted to industrial and agricultural use. how 
much food Id distribute to Ihe populace and how much should be spent on pollution control You will 
find that all decisions involve a compromise and that it is not easy to make everyone happy. 

CHOM P-OTHELLO (A lari o n I j | Prke: 511,95 Cassett e 515.« Diskette 

CHCIMF-OTHELLQ? Jfs really two challenging game* in one. CHOMP is similar in concept to N1M; 
you must bite off part oT a cookie, but avoid La king the poisoned portion. OTHELLO is the popular 
board game set to fuPy uiiliic the Atari'* graphics capability, It is also very hard to heat! This package 
will run on a 16K system. 


DYNACOMP OFFERS THE FOLLOWING 

• Widest variety 

• Guaranteed quality 

• Fastest delivery 

• Friendly customer service 

• Free catalog 

• 24 hour order phone 


AND MORE.., 


m ATARI. PET, TRSr-80„ MJBTTfSMfl, CPtM and ItM are registered tradenames and/Or trademarks. ra TftS-ttG diskettes are nai supplied with DOS or BA SJC. 

Circle 131 on inquiry card. 


START Rfrlk 3.2 {Available for ill comp tilers) Price: 111.95 CuMlte/515.95 pfekette 

Tho is the classic Siortrek simulation, bur with several new ratines, For example, the Khngcms now 
shoot at the Enterprise without warning while also attacking star bases in Other quad rani*. The 
Klmgons also attack with both light and heavy cruisers and move when shot at! The situation is hectic 
when the Enterprise is besieged by three heavy cruisers and a xtarbasc S.O.S, is received! The KEingan* 
get even! See the Software reviews in A.N.A.L.O.G., 80 Software Critique and Game Merchandising. 

BLACK HOLE (Apple only) Price: 314,95 Cassette/* IH.95 Diskette 

This is an exciting graphical simulat ion of the problems involved In closely observing ■ black hole with 
a space probe. The object is io enter and maintain, for a prescribed time, an orbit close to a small black 
hole This i* (o be achieved without coining so near the anomaly that the tidal stress destroys the probe. 
Control of the craft is realistically simulated using side jets for rotation and mam thrusters for accelera¬ 
tion. This program employs Hi'Res graphic* and is educational at well as challenging 

SPACE TILT (Apple only) Price: 110,95 Cassette/$ 14.95 Diskette 

Use the game paddles to tilt the plane of the TV screen to ’'roll” a ball Lntn a hole in the screen. Sound 
simple'! Not when the hole gets smaller and smaller! A built-in timer allow* you to measure your skill 
against olhen in this habit-forming action game. 

MOVING MAZE (Apple drily) Eric*: $19.95 taasrlte/$14.95 Diskette 

MOVING M AZE employs the games paddles to direct a puck from one side of a maze lo the other. 
However, ihe maw is dynamically {and randomly l built and ji continually being modified. The objec¬ 
tive is to cross the maze without touch lug (or being hit by) i wall. Scoring is by an elapsed time in- 
drcanu, and three levels of play are provided, 

ALPHA FIGHTER (Atari only) Prk*: 514,95 Caw*tte/$J4-9S Diskette 

Two excellent graphics and action programs m one! ALPHA FIGHTER requires you IO destroy the 
alien starships passing through your sector of the galaxy. ALPHA BASE it in Ihe path of an alien UFO 
invasion: let five UFO's get by and She game ends. Both games require the joystick and get progressive 
Jy more difficult the higher you score 1 

INTRU HER A LEHT (Af*ri only) PHh: 5 16.95 Cassette '120.95 Diskette 

This is a fast paced graphics game which places you In the middle of the "Dreadatar" having just stolen 
its plans, The droids have been alerted and are directed to destroy you at all coats. You must find and 
enter your ship to escape with Lhe plans. FNe levels of difficulty are provided- INTRUDER ALERT re¬ 
quire* a joystick and wdl run on |6K systems. 

GIANT SLALOM (Al*ri IHtly) Prie*: |14.95 Cassette, SI 1.95 Diskette 

This real-time action game is guaranteed addict!vfil Use the joystick IO control yout path through 
slalom courm consist mg of both open and closed gates. Choose from different levels pf difficulty, race 
against other players or simply lake practice runs against ihe clock. GIANT SLALOM will run on 16K 
systems, 

G AM ES PACK I (Available for all co m pit ten) Price: S 10.95 Cassette/ 5 14.95 Diskette 

GAMES PACK 1 ewrtiini the classic compuier games pf BLACKJACK, LUNAR LANDER, CR APS. 
HORSERACE. SWITCH and more. These games have been combined into one large program for ease 
in loading. They ate individually accessed by a eonvenieni menu. This cqllectinn Ls worth the price jusi 
for the DYNACOMP Version of BLACKJACK. 

GAMES PACK II 1 Available for Alt computers) Price: *10.95 Cassette/$14.95 Diskette 

GAMES PACK Ii includes ihe game* CRAZY EIGHTS, JOTTG, ACFYDUCEY, LIFE, WUMPU$ 
and others. As with GAMES PACK 1, all the games are loaded as one program and are called from a 
menu You will particularly enjoy DYNACOMP'* version of CRAZY EIGHTS. 

Why pay IT.95 or more per program when you etui buy a DYNACOMP collection for just $10-957 

MOO N PRQB E (Atari only) Price: S11,95 Cassette/ S15 .95 Diskette 

This is an extremely challenging 1 'lunar lander" program. The user must drop from orbit in land at a 
predetermined larget on ihe moon 1 * surface. You control the thrust and oriental ion of your craTt plus 
direct Ihe rate of docent and approach angle. 


ADVENTURE 


CRANSTON MANOR ADVENTURE (North Slirand CP/M <inlv, Price: Ml.w Dhhcnc 

At last! A comprehensive Adventure game for North Star. CRANSTON MANOR ADVENTURE 
lakes you into mysterious CRANSTON MANOR where you a [tempi to gather fabulous treasures. 
Lurking in the manor arc wild animals and robou who will not give up the treasures without a fight 
The number of rooms is greater and the associated descriptions are much fflOte elaborate than the cur- 
tcti popular series of Adventure programs, making this game the iop in its class. Play can be slopped 
at any time and the status stored on diskette 


ABOUT DYNACOMP 


DYNACOMP is a leading distributor of small system software with sales spanning the world 
(currently in excess of 40 countries). During the past two years we have great]y enlarged the | 
DYNACOMP product line, bui have maintained and improved our high level of quality and 
customer support, The achievement in quality is apparent from our many repeat customers 
and the software reviews in such publications as COMPUTRON ICS. SO Softwate Critique | 
and A.N.A.L.O.G. Our cusiomer support is as close as your phone. It is always friendly. 
The staff is highly trained and always willing to discuss products or give advice. 










































BUSINESS and UTILITIES 


SFELLGUARD™ ICF/M only) Trice: UH.9 5 Ubt 

SPtLLtiU^Rt] Is i ftvflliiiJDfiiry new grodutf which uicrtisti the value of ywu currenl w*>rd processing intern (WORD- 
STAR. MAGIC WAND, ELECTRIC PENCIL r TEXTED EDITOR IE and Mllcfsl Written tin 
SPE LL GUARD™ rapid I* asaiu* Lbc user in eLiminBsini; *p*tlmg md typographical man by c 

luxe agaitisL a dkitotury (eapandafaHof oket ZDJOlXl of eIk most common English word*. Words appearing m the ini but not 
found in the dicHonary are ' fljryed" for easy identification *rtekCOftKtioil. M'OH admimiUTBtlve naff similar *irh word pro- 
c-nsing equipment win be B&k 1o use SPFL.LGUARD™ in duty a tow minutes 

M AIL LIST 2,1 (Applr> Atari and North Star dWkrlte only! Price: KM .K 

This. piQjnm h unmatched in irli ability In Stott a masurium number of utdtnsn Oh OK diskette iminnnum ci I I MB per d«* 
Hie. more (hnn 3300 for "double sterility" system*!). Its many features include alphabetic And rip code wrtilli. label frfibfrni, 
merjluj Of flier Uhl a iHUHIte I eywprit seeling rpuwse which retrieves entries by a virtually liooLles* letKIibb Of user dellned 
«d«. Mid List 2.3 will even find and delete duplicate orirka, A very valuable program' 

FORM LETTER SYSTEM (FLS? (Apple and! North Star diskette only) PridiiS2Lf9 

Use FLS to erente and edit form letter* and addres*lisu. Form letters ire produced hy auEnmaLlcnJLy m-sdrung! eacli addtei* in¬ 
to a. predetermined ponwo of your tetter. FLS ii completely compatible with MAIL LIST24, which may be umJ to manage 
ydur addrfit* filei. 

FLS and MAIL LIST 24 Ire available u a combined package for iWftJ 

SORTiT (North Stef only I Prttt: S».*3 Dt*L«lli 

SORT IT ii i general purpose ton program wrirteo in HuHD assembly language. Tim (Trapani wdL *oh requrouaJ daia files 
generated by NORTH STAR BASIC FVmaty and optional secondary keyi may be numeric or one to met character string*. 
SORTIT IS easily used with files generated by DYNACQMP'i MAIL LEST program and ii very wmartrie In itr capabilities for 
all other BASIC daia file wrong 

PERSONAL FINANCE SYSTEM (A lari and North Star only) Prices HU5DUini 

PF5 ti a single dish, menu oriented ivitcni computed -of L0prugraihi Otiijhfd re organ ize and simplify your personal finances. 
Fetimres include □ 300 transaction unpadey, Fuat access; 2b opliuual User codes; detu retrieval by isiunLh, code ur payee, op¬ 
tional priming of reports; checkbook balancing; bar jraph plotting awl more Aim provided np the ALari diikeftr jx ATARI 
□OS 2 

T H t COMM U NICATOR (Atart only ) Price: *,« MieW 

ThW iaft*arr package contains a meny-drjvCT coHecrion of program* for facilitating efficient t*n-wiy cnnunuokiLlim* 
through a Full duplex modem irequiied for uicL In one mode of operation yoo may connect lo a dati lervice [e.§,, The 
SOURCE or MicruNcti and quickly load data such u stock t)iiorations onto your diskette for taier viewing Thi* g really re- 
" and 111 us ihe service charge. You may aim record the complete cnnteriLi Of M pahlnl iuisl iIkhis stsilim. 

BASIC, FORTRAN,, etc may be hu-ilt off-line using Hie support teal editor and later "up- 
ting tfar Atari, a ve/y smalt terminal Evan Atari BASIC program* may be uploaded Fur¬ 
ther. a command rise may be built off-line and used later ui Coni rolling input I ur a Lime shire system, That is, you can let dp 
your coqiKitH of time-tiiare commands and programs, and the Atari w>|l iranwnlt rhem ar needed; bitch processing. All this 
Udds up |p saviug built CPniim Lurie lUd ypui time 

DYNACGMP alio tupplxts TH l COMMUNICATOR w ith ui Atari *30 modim for a combined peiceoft3t9.fi. The modem 
is ayailnble separilrly FQf J]K9.». 

TEX-T EDITOR [(rtPM> Price: HH5 Dhkrtte/tUAS Bhk 

I Tilt is "be second release version of PYNACOMPT popufar TEXT EDITOR ] and comaim many ne* feat-urea With TEXT 
EDITOR ti you may bulk! text tilts In chunks and t**ctn blr th tin foe Later display, Blocks of teat may be appended, inserted, or 
deleted, pin may be- saved on dish/diskette in right jurtif«nL-'cnslcred Formsl to- be liter printed by ttlRtf TEXT EUJ EUR It 
or theCP/M ED facility. Father, ASCII CP.'M files finclading BASIC and assembly language programs> may be read h? the 
<diii.ii and processed. In fact, uxi film tan be built using ED and Later lot maned uuqi TEXT EDITOR II All in all, TEXT 
EDITOR 11 ■■ an Jnespensive, easy In use. but very flexible editing syslesti 

t (IMPRESS (North Slar only) Price: 912.9S 

COMPRESS ti a suigle-disV uislily program which rcmc-vts all urmeceMBry ipacer and (optionally) REMarit rtalementi from 
North 5lar BAS I f! programs. The source file la processed one line at a time, thus pCntiiLLlng very large programs 10 be eom- 
JH pixel! UMm onty N smalt amounl of computer memory. Fife rompreinum of 26-MA are comimsnJy achieved 

DF1LE (North Slir only) PrfceSteM 

Thu handy program allows North Sim users io ffiurttabn h spcrialiicd din bate of all flktaod programs m the Kid; of dttks 
which InvirlaWy aecumalaln J3FILE xt easy to tel up and use |i will organise ynpr disks tu provide offklMi locutug of the 
desired flic or program 

FIN D[f| North Star only) Priee;Jtt.« 

This is a three sn one program which main tains Infarmatlnn accessible by keywords uf thfft types Pcnoiul icy; Ian nuneh 
Commcfeial (eg; plumber&J and RefereiKe («• maeaxioeartirtci. reenrd alburn, rtcl. In addLikm m keyword smirches, three 
ore birthday, acmlversary and ajvomiment Hiicliti for the personal record*andappomlmenl searcher forlhecommerciaj re¬ 
cord!. Reference record* are nccesied by ■ single keyword ur by enHs-refcreneiQg iwo ur tht« keywords. 

G RAF IX (I RFi-JtB paly] Price: i 1445 CmttOt/% 11.95 Dfakriit 

Thia urnune program illpwi you to eaifciy creiie graphics directly from the lejlwwd- Ynu "draw"' your riguar using the pto- 
gram's eLtemive cuiiot conn uls. Oner tlic figuHi I» mode, ti Is au to made illy appended to your BASIC program ar i si rmj var¬ 
iable Draw a "happy face", trail ll HI md then prmt it From volar program niinx PRINT H5 1 Thltil a very suywiy locTCBlf 


EDUCATION 


HOIK; E PODG E (Apple up| y. 4RK Applrvr fi nr lfllr|ef UA.Mt.T Price: S 1*.« Ciatrtl* IMahrtie 

Lrt HUIXJE PODGE be your child'* baby shift. Pressing any key on your Apple wilt resuii ui a d;lf Fereiit and Inrrigutng “hip- 
priung" related Lu the leLler ur uumbei t>r the chosen key. The program'* giiphici, culOr and sound are a itellght tor children 
frnm aigei IH tu 9. HODOE PODGE is n mmiotimidiisoi teaching device which brings a new dimension to the use of com- 


EAUHER > PET ] (AviUubb for >11 com 

This is the fust Of DYNACOMF'i 


Prkf; til JSUM*rtH tl5.14iHikftlt 

■I packages. Primarily intended for pr< -school Ip grade .1. TEACHER'S PET 
ce. letLer word rtKOgnitidn and three levels of math sEill eiercsse*. 

CODE I H A IN y.H (rRS40 only ) Prleet SU.*5 (anrtl(^tb,«» DfcfciHc 

MORSE CODE TRAINER is dougned to develop and Lmpto-vs you* «seed and iccnracy in dfoifsbcrlng Morse Code As inch. 
M(7T ii an ideal suTtwarc package For FCC' test practice. The code sound Is oblamed through the earphone jock of any stan¬ 
dard caiaette recorder. You may choose (he pitch of the loner a* well as the word rate- Also, virioui mode* nf-operalion are 
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ORTH STAR SOFTWARE EXCHANGE (NSSEj LIBRARY 

DYNACOMP now dislributei the 23 volume NSSS Eibrary. These diskellex each cnnlflin many programs and offer an otd- 
rtgndtni value for Ibe purchase price. They should he part of every North Star nrer's i-ollecumi Call or wtite DYNACOMP 
Tor details regarding the udiuous of the NSSL colkoiiou. 

Price iw 93 e«h-- , J7 B each (a or more) 

The complete collectioti may be purchased for 31*9.95 


AVAILABILITY 


NACOMP software is sullied with complete documoitoritm cootaming clear 
:ified, ad programs will run within L6K program memory space (ATARI requires 
it on ATARI, PET, TR5-H0 (Level tl) and Apple (Applesoft) cassette and di.ik.et 
■nwty cump*tibier diskette AdddinnaJly, mow pratmms can be ofnained on 
items running under MBASIC. 


as well a* North Star uiqk denuty (double 
(IBM. tofmaii !" CPflYI floppy disks fat 



ORDERING INFORMATION 


AH orders ai 

formatltHi. If paying by VISA or Master Card, include all numben cm card 


Wimln Nonh America. Add It.5ft 
Outhdc North America; Add. Jd5u (Air Haiti 


All orders (excJuiluig book*) ai t lent Fsr»t Out 


Deduct 10 s * when ordering J or more programs. Denier discount schedules ore available upon retjoeu.. 

I" CP 'M Plak. 

Add 1-3.50 to Ihe hated diskette price In -each g" floppy disk (IBM *ofL Hctetcd CP'M for muni Program* run under 
Microsoft MBASIL ur BASIC.'-fib. 


DYNACOMP, Inc. 

1427 Monroe Avenue 
Rochester, New York 1461S 
24 hour order phone: (716)586-7579 recording 
Office phone (9AM-5PM EST): (716J442-SW0 
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Kalman Mileage 
Predictor-Monitor 


Have you ever wondered how a 
heat-seeking missile homes in on its 
prey? How lunar landings are accom¬ 
plished without dashing the lunar 
module to bits? Or how satellite 
orbits are predicted and adjusted? 
These and other complex problems 
have been solved through the power¬ 
ful techniques of optimal estimation 
theory. 

The roots of this discipline can be 
traced back to Karl F Gauss, who first 
used the technique of deterministic 
least squares in an orbit-measurement 
problem—circa 1800. Although 
Gauss recognized and discussed many 
aspects of the general problem of 
estimating the state of a dynamic 
system based on "noisy" measure¬ 
ments of observable quantities, it 
remained impractical to address the 
real-time statistical problem until 
1960 when R E Kalman proposed 
optimal recursive techniques which 
can be easily implemented on digital 
computers. Today "Kalman filtering" 
problems involving ten to twenty 
variables are routinely solved in real 
time using microprocessor-based 
systems, 

A complete understanding of the 
theory of Kalman filtering requires 
considerable familiarity with the 
theory of random processes, but the 
intuitive concept can be easily 
grasped by any interested person with 
some background in university-level 
mathematics. This article provides 
insight into the workings of a Kalman 
filter and at the same time it presents 


About the Author 

Jerry Lobdffl is a sonar systems scientist at 
Tracor Inc in Austin, Texas . As a personal 
computer hobbyist he has written numerous 
programs for the HP 67/97 , with applications 
that range from accounting to music. 


Jerry Lobdill 
6708 Beckett Rd 
Austin TX 78749 


a useful algorithm that can be 
implemented on any personal com¬ 
puter. The problem addressed is sim¬ 
ple to solve with Kalman techniques 
in that only one variable is in¬ 
volved—the gasoline mileage of your 
automobile, 

A Practical Application 

As the price of gasoline spirals, it 
becomes increasingly important to 
conserve fuel. Certain driving habits 
result in poor fuel economy; conse¬ 
quently more of us are suppressing 
our desire to experience the thrill of 
acceleration. The EPA ratings have 
made us aware that even the gas 
mileage of a properly tuned car will 
vary substantially depending upon 
whether it is driven in town or on the 
highway. This variation tends to 
obscure the inevitable aspect of 
gradual deterioration in performance 
due to aging spark plugs and points, a 
clogging air filter, and slowly de¬ 
flating tires. Early detection of this 
downward trend in the average mile¬ 
age can save a considerable amount 
of fuel and money if promptly 
followed by maintenance. 

The problem is that even if we buy 
an expensive special-purpose on¬ 
board computer to monitor and dis¬ 
play instantaneous and average 
mileage, or simply compute and plot 
mileage on a tank-to-tank basis, we 
still have to decide when this gradual 
deterioration is occurring. Although 
a record of the mileage the car is get¬ 
ting at any instant contains too much 
random variation (noise), a plot of 
average mileage versus time can be 
eyed judiciously or subjected to 


regression analysis in order to extract 
the required information. This is 
comforting to know, of course, but 
the idea of studying a graph is 
aesthetically revolting to a personal 
computer enthusiast, and to store all 
previous data for display or regres¬ 
sion analysis seems like a brute-force 
approach. Isn't there an elegant recur¬ 
sive algorithm that will monitor the 
fuel economy performance? The 
answer is yes. 

This article presents an algorithm 
for the recursive optimal estimation 
of a car's mileage performance, a flow 
chart for implementing the algorithm, 
a program written for the Hewlett- 
Packard HP-67/97, and an example 
that illustrates the program's use, I 
have monitored the performances of 
a 1973 MGB and a 1971 Mercury 
Monterey for several months and 
have found the program to be conve¬ 
nient and useful. 

The program, based on optimal 
estimation theory, implements a 
single-state linear Kalman filter which 
recursively predicts the gasoline 
mileage at each successive fill-up, 
compares the measured mileage with 
the prediction, monitors the trend of 
the data, and sums the miles traveled 
and cost of the gasoline used since 
initializing the Kalman filter. The 
HP-67/97 program also provides 
alerts when the difference between 
the predicted and measured mileage 
exceeds a given threshold, when a 
trend toward degraded (or improved) 
performance is established, and when 
it is time to change the oil. The pro¬ 
gram and the data for the next update 
(fill-up) can be stored on just one of 
the calculator's magnetic cards. 

Optimal Estimation 

Optimal estimation theory is 
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leach your 
little Apple big-time 
electronic mail. 

To the average manager, electronic mail means bells, whistles and fans. It means 
expensive special phone lines. It means a fussy, exotic mainframe that only data process¬ 
ing zealots understand, and only committees of senior coiporate vice presidents authorize 
for acquisition. To top it off, the system is useless for communications outside your 
own company. 

But now there’s Micro-Courier.™A system that gives you all the electronic mail 
you’ll ever need without draining the corporate treasury, or entangling you in corporate 
red tape. 

All it takes is a trip to your local Apple™ computer dealer, who can install low-cost 
Micro-Courier software on any Apple II desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it’s designed to let you take advantage 
of late-night transmission rates. While you’re home in bed, your Micro-Courier system 
will send 1,000 words of text in one minute for less than a quarter. A comparable TWX 1 *' 
message costs $4.82. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCalc™ reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What’s more, the system is menu-driven, so it asks for your commands in plain 
English. It maintains phone lists and 

sorts messages by individual user. Its J K A A 

documentation is clear and non- j 1V1IV_-1>5^>'V_-V_ > /1VI 

! , We make little computers talk big. . ■ 

Micro-Courier will exchange informa- | Even little budgets can now buyjaig- time 
tion with time-sharing systems and i electronic mail. Call 800-547-5995, ext. 188, 
larger computers l toll—fi ee, for the -VIici o-Couriei — .Apple 

Call our toll-free number today. ^ dealer nearest you. Dealer inquiries invited. 

Microcom, Inc., 89 State Street, Boston, MA 02109. (617) 367-6362 

Appltt and Apple U are trademarks of Apple Computer, Ine VtKiCaJe in a trademark ^Personal Software, like, TWX in a trademark qf Western Union, Inc, 


MICROCOM 

We make little computers talk big. 

Even little budgets can now buy big- time 
electronic mail. Call 800-547-5995, ext. 188, 
toll-free, for the Micro-Courier-Apple 
dealer nearest you. Dealer inquiries minted. 
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^^^ANNOUNCIN^^^^\ 
MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL III ! 


* MORE SPEED 

10-20 tines faster than Level II BASIC 

* MORE ROOM 

Very compact compiled code plus 
VIRTUAL MEMORY makes YOut HAM 
act larger. Variable number of block 
buffers, 3i-Cbar.-unique wordnames 
use only 4 bytes in header! 

* MORE INSTRUCTIONS 
Add YOUR commands to Its 
79-STANDAHD plus instruction set! 

Far more complete than most Forths: 
single $ double precision, arrays, 
string-handling, clock, more 

* MORE EASE 

Excellent full-screen Editor, st rue lured 
& modular programming 
Word search utility 
Optimised for your TRS-80 with key¬ 
board repeats, upperilowe* case dfs 
play driver, full ASCII, single- & 
double-width graphics, etc. 

* MORE POWER 

Forth operating system 
Interpreler AND compiler 
0090 Assembler 
(Z80 Assembler also available) 

Intermix 35- lo SO-track disk drives 
Mo-del ill System can read, 
write 4 run Model I diskeltesl 
VIRTUAL HO for video and primer, disk 
and laps (10 Megabyte hard disk available) 

»Srafl7w 

THE PROFESSIONAL FORTH 
FOR TRS-80 

(Over 1,500 systems in use) 

Prices; 

MMSFORTH Disk System V2.Q (requires 1 disk 
drive & 16K RAM, 32K for Model III) . $129.05* 
MMSFORTH Cassette Syslem V2.0 (requires 
Level FI BASIC & 16K RAM) . $09 95“ 

AND MMS GIVES il 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades lo latest version 
Programming staff dan provide advice, 
modi l real ions and custom programs, 
to Irt YOUR needs. 

MMSFORTH UTILITIES DISKETTE; includes 
FLOATING POINT MATH (l_2 BASIC ROM rou 
tines plus Complex numbers. RectanguFar-Polar 
coordinate conversions, Degrees mode, more), 
plus a lull Forth-siyle Z0O ASSEMBLER, phis a 
powerful CROSS-REFERENCER to list Forth 
words by bFock and I me, All on one diskette 
(requires MMSFORTH V2.Q, 1 drive $ 32K 
RAM) . $39.95' 

THE □AtAHANDLER VI, 1: a very sopbislicated 
database management system operable by non¬ 
programmers (requires MMSFORTH V2.Q, 1 drive 
& 32K RAM} S 39,95* 

MMSFORTH GAMES DISKETTE: real-time 
graphics ft board games wfsource code. In¬ 
cludes BREAKFOHTH , CRASH FORTH, FREE¬ 
WAY, OTHELLO & TtC TAG FORTH (requires MMS- 
FORTH V2.0, i drive $ 32K RAM) $39,95' 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MlcroFORTH PRIMER - Comes with MMS' 
FORTH; separately $15.00* 

USING FORTH more detailed and advanced 

than above.$25.00* 

THREADED INTERPRETIVE LANGUAGES - ad. 
vancsd, excellent analysis of MMS FORTH-I ike 
language, .... ... *18,95* 

P HOG RAM DESIGN & CONSTRUCTION - inlro 
to structured program, good for Forth $8.95* 
FORTH -79 STANDARD MANUAL - official refer 
enc e to 79 - ST AN 0 AR D word set, etc SI 0.DQ" 
CALTECH FORTH MANUAL ■ good On Forth In¬ 
ternal structure, eje.$10,00“ 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug 
1980) - we stock this collector's Item (or Forth 
users and beginners . . 14.00" 

* ORDERING INFORMATION: Software prices 
include manuals and require signing ol a single 
system, single-user license. SPECIFY for Model 
1 or Model HT! Add $2.00 SfH plus *1.00 per addi- 
i ion a I- book; Mass, orders add 5% tax. Foreign 
orders add 20%. UPS COD, VISA 8 MIC ac¬ 
cepted; no unpaid purchase orders, please. 

Send BASE tor free MMSFORTH information. 

Good dealers sough t 


Gel MMSFORTH products (rditi your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B7) 


01 Lake Shore Road, Natick, MA £H760 
(617) 653-6136 


applied to navigation systems, 
satellite orbit estimation, and rocket 
guidance. Most of the mechanizations 
are based on Kalman filtering theory 
(see references). 

An overview of the Kalman filter is 
shown in figure 1* The Kalman filter 
recursively estimates a parameter (or 
set of parameters), x, called a state 
vector, based on discrete samples of a 
noisy measurement vector, z, and 
gives a prediction of the state vector, 
;!:*( + ), based on previous measure¬ 
ments, The measurement vector is 
considered to be linearly related to 
the state vector, although it need not 
contain the same number of elements 
as the state vector, if it contains fewer 
elements, the system is under deter¬ 
mined; if it contains more, the system 
is overdetermined. (In the case at 
hand, both the measurement vector 
and the state vector are one dimen¬ 
sional.) The Kalman filter is designed 
to produce an estimate of the state 
vector which is optimum in a least- 
squares sense. Theoretically, no other 
estimator can produce a better 
estimate if the actual process and the 
model of the process incorporated in- 
to the filter are in accord. The 
Kalman filter provides not only an 
estimate of the current state vector, 
x*( + ), but also a prediction of the 
next state vector, a* +J ( —), 

System and Measurement Models 

In the Kalman mileage predictor- 


monitor, we assume that when the 
car is operating properly the true 
mileage is a constant perturbed by 
additive zero-mean Gaussian noise. 
Thus, our system model is defined by 
a single state with the following 
simple- state transition equation: 

x k +, = x k + w k (1) 

where x k is the mileage on the Jcth fill¬ 
up, and w k is a sample from a zero- 
mean Gaussian process with variance 
given by q. Changes in the mileage 
due to different driving conditions en¬ 
countered on different tanks (not 
errors in our measurements) are 
represented by plant noise , iv kl 

Our Jrth measurement of the mile¬ 
age, which we denote by z kf is cor¬ 
rupted by another zero-mean Gaus¬ 
sian noise process, v kf so that in the 
Kalman filter we assume that the 
measurement is related to the actual 
mileage, x kf by the equation: 

z k = x k + v k (2) 

where v k has a variance denoted by r. 
The quantity v k is called measure¬ 
ment noise, and it represents the 
uncertainty in our measurement pro¬ 
cedure. 

The program computes the mileage 
measurement. z k , using the total cost 
of the fill-up, C kt and the price per 
gallon, CG*, This yields a more ac¬ 
curate measure of the number of 



Figure 1: The discrete linear Kalman filter computes the optimal estimate of the state 
vector t x, from a noisy measurement vector , z, and a prediction of the state vector , 
x k+ d—), based on the available k previous measurements , After the kth measurement , 
the optimal estimate of the state vector is 5U+), The system and measurement model 
boxes represent mathematical descriptions of the filter designers concept of the pro¬ 
cesses which produce the observables r z*. To the extent that these models coincide with 
reality , the filter is optimal. 































LEADER OF THE RACK 


You’ll see a lot of confusing 
claims for disk packs and storage 
modules, but here are a few tips 
that can help you make the right 
choice when you're specifying 
your next pack; 

>,i BASF products represent 
BASF technology and quality, 
because, unlike many suppliers, we 
make them ourselves. 


We polish our uncoated metal disks 
to a mirror finish for optimum headflight 
characteristics and virtually no possibility 
of media-induced headcrash. 

iSpd We coat, polish, and burnish each 
disk by our own process, assuring you 
of long-fasting, trouble-free operation. 

i ° :3 We magnetically 
orient all oxide particles 
in the disk coating for 
greater packing density. 

i'°J We drive-test each 
pack before it leaves the 
factory, for top perform¬ 
ance with no surprises. 

** ' ■ BASF has your con¬ 
figuration and format .. .at 
a competitive price, ready for 
immediate delivery. 

^ J For the name of your nearest supplier, 
write BASF Systems Corporation, 

Crosby Drive, Bedford, MA 01730, 
or call 800^343-4600. 





’For Burroughs: Ffont-ioad single 
disk cartridges, BOMB Tridanls 

For GDC: 00 and 300 MB stMage modules, 

Phoenix single disk cartridges, 

R* Data General: 50.100. 200. and 300 MB disk pack$, 
top-load single disk cartridges 

For DEC. 100 and 200 MB 12-higti packs, front-load sirvgtedisk 
cartridges, BG and 300 MB storage modules. 

For Honeywell: Pliaenix single disk cartridges. SO ami 300 MB storage 
modules, 100 MB pscks 

For IBM -100 and 200 MB f2’nigh packs, top and (rom-load single disk 
ear lodges. 

For Wang: Pnoenrx srngl& disk cartridges, 00 and 300 MB storage 
modules, toprioad single disk cartridges. 


BASF Systems Corporation 

Attn.: Marketing Services, Computer Division 

Crosby Drive. Bedford, MA 01730 

Please send me information on BASF disk packs. 

Name/Title _ 

Company _ 


Address _ 



BASF 


CLiy___ 

Telephone _ 


BYTE-7 
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gallons used than that obtained by 
using the gas pump reading. Thus: 


. (Ok ~ Ofc-i) (CGJ 


(3) 


where O k — O k -i is the difference be- 
tween odometer readings on the 
(fc — l)th and the Icth fill-up. 

Recursive Estimation 

The optimal estimate of x after the 
kth fill-up is given by the following 


equation: 

(4) 

£( + ) = £(-) + K*<Z* -$■*(-)) 

where the a caret denotes an estimate 
of the state, and the ( —) or ( + ) 
denotes the estimate before or after 
the Icth fill-up, respectively. A predic¬ 
tion^ the kth value of x based on the 
k—1 previous measurements (but not 
including the kth measurement) is ex- 


Kalman gain, and the quantity 
(z t — x*(“)) is called the residual , 
denoted hereafter by R km 

The Kalman gain is a measure of 
the confidence the filter places in the 
current measurement. It is related to 
the error covariance, P*( —), by the 
equation: 

K = P»(-) 

* Pd~) + r (5) 


pressed as x*( —). K* is called the The error covariance is an estimate of 


BEGIN ^ 



•OPTIONAL 


READ INIT 
Rmi 1 

IAL DATA 

£ R lfni 

-J.MNOC* 



k * 

0 


OPTIONAL 


COMPUTE 

*k 

{EQUATION (3)) 


COMPUTE 

*k 

[ EQUATION (5j) 


COMPUTE 






PRINT 

t k .i K i 

R k .ZR| 

!-). 

<* 



COMPUTE 

( EQUATION (7)1 



COMPUTE 

p k+l t_ * 

(EQUATION (6)) 



k - k+i 



YES 

PRINT 


NOTE: 

DRIVE ECONOMICALLY 




IN TEXT R m =R mo * ANO 




1 S R1 m * 1 £ R i ma x 



YES 



Figure 2: Flowchart of the Kalman mileage-predictor program. MNOC is a constant with a value that means ' miles since filter 
initialization ." 
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Listing 1: Program to predict automobile 
mileage using Kalman filtering tech¬ 
nique, Written for the Hewlett-Packard 
HP-67 (or HP-97) t the program uses a 
recursive routine that compares the actual 
fuel economy with the predicted economy 
and provides a warning if the discrepancy 
is above a threshold level, 


the variance of the error in the filters 
estimate of x * When the filter is up^ 
dated, the error covariance is updated 
according to the equation: 

= (1 — —) + q ( 6 ) 

By virtue of our state transition 
model, equation 1, we have: 

&♦,(-> = £*{ + ) {7) 

because the Gaussian noise term, w k , 
has a zero-mean value. Note in equa¬ 
tion 5 that the Kalman gain cannot 
exceed unity since r, the measurement 
noise variance, is non-negative, (If r 
were zero, our measurements would 
be error free,) When the gain is small, 
the filter places more confidence in 
the prediction than in the new data; 
when the gain is large, the filter is less 
skeptical of the new data. After the 
filter is initialized, the Kalman gain 
decreases monotonically from the in¬ 
itial value to a steady-state value as 
the filter is updated. This decrease in 
the gain is a result of the fact that as 
more data is accumulated, the error 
in the estimate of the state decreases 
(ie: Pt decreases). If r is small, the 
Kalman gain approaches unity, in 
which case it disregards new data. In 
this instance, the error in the estimate 
of the state would be entirely due to 
the plant noise, as can be seen by ex¬ 
amination of equation 6 with K k = 1. 
Plant noise prevents the filter from 
deciding that it knows everything, in 
a sense causing it to behave like a 
finite memory filter that always 
responds to new data. The recursive 
feature of the Kalman filter is evident 
in that only the present measurement 
value, z k , is required in equations 4 
thru 7, 

Filter Design Considerations 

It is desirable that the filter respond 
slowly to changes in the mean value 
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MORE PRODUCTIVITY ? 

HERE ARE 

We give you more of what you buy a computer for: to gain 
a competitive edge in your industrial, commercial, or scientific 
application. While other computers try to make the best of slow 
memory, slow processors, and me-too engineering, CompuPro 
is delivering solutions for today’s commercial computing...32 


1 DISK 1, A SUPERB DISK CONTROLLER. Disk controllers don't 
have to be your system's bottleneck: Disk 1 is lightning fast, 
thanks to properly Implemented DMA (with arbitration) and 
data transfer that's independent of CPU speed. Handles up 
to four 8" or 5,25" floppy disk drives, single or double sided, single 
or double density (soft sectored). With BIOS for CP/M-BOT Manual 
available for 525. A/T $495, CSC $595, 

2 CP/M-80; Available only with Disk 1 purchase. 

Supplied on diskette with full documentation; ready for 
load and go operation. SI 75. 

3 CP/M-86.7\vailabJe only with Disk 1 purchase Supplied on 
diskette with full documentation ready for load and go 
operation. $300* 

4 COMPLETE DUAL DISK DRIVE SYSTEM, With one Disk 1 

board, desktop dual drive enclosure with Shugart 
SA-80Q series drives, and power supply cable. Also 
includes CP/M-BO. Introductory Special: $2195. 

COMPUTER ENCLOSURE 2. Quality components 
deserve a quality enclosure. CE 2 includes a fused, 
constant voltage power supply (+ 8V at 25A, + 16V at 
3A, and -16 V at 3A) with line filter; 20 slot shielded/ 
active terminated motherboard; and rugged, all-metal enclosure, 
$825 desk tap version, $895 rock mount version. 

SYSTEM SUPPORT 1. Includes battery operated clock/ 
calendar; sockets for battery backup RAM, optional 
9511 or 9512 math processor, and 2716 ROM; RS-232 serial 
port; triple interval timers; dual interrupt controllers; 
power fail interrupt; and more. Comprehensive owner s 
manual, available for $20, Includes numerous software 
examples. $295 Unkit, $395 A/T, $495 CSC (add $195 to the 
above prices for the optional 9512 math processor), 

COMPUTER ENCLOSURE 1. When you need to 
customize your own custom power supply or 
motherboard, CE 1 is the answer. Enclosure (less power 
supply and mother board) $289 desktop, $329 rack 
mount (slides included). 


9 16K RAM 20-16 Static Memory Board. With extended 

addressing and bank select. $319 Unkit. $399 A/T, $479 CSC. 

24K RAM 20-24 Static Memory Board, With 
extended addressing and bank select. $429 Unktt, 
$539 A/T f $629 CSC. 


32K RAM 20-32 Static Memory Board. With extended 
addressing and bank select. $559 Unkit, $699 A/T, 
$799 CSC. 


48K RAM 17-48 Static Memory Board. 48K of 

exceptionally low power, high speed static memory. 
For greater density, see RAM 17-64 (below). $1 048 A/T. 
SI 198.50 CSC. 


64K RAM 17-64 Static Memory Board. Power 
consumption of 4 Watts maximum, 2 Watts typical in 
a truly high density memory. Compared to 64K 
dynamic memories, RAM 17 runs cooler, faster, and 
handles DMA In high speed systems without any timing 
problems. $1095 Unkit, $1395 A/T, $1595 CSC. 

M 96K RAM 21-96 Static Memory Board, 96 K of 

exceptionally low power, high speed static memory. 
For greater density, see RAM 21-128 (below). Price upon 
request. 


128K RAM 21-128 Static Memory Board. The preferred 
memory for combining extremely high density with 
exceptionally low power consumption, Price upon 
request, 

8 BfT CPU Z, A Z8Q-based CPU board that includes 
all standard features plus many convenience options. 
Meets ali IEEE 696/5-100 specifications. Including 
timing. $225 Unkit, $295 A/T (both operate at 4 MHz, 
$395 CSC (with 6 MHz CPU). 










(The following CompuPro memories ore fully static, run with 6 MHz Z80' CPUs 
and !G MHz 8086/88 CPUs, comsume very little power, use IEEE 696/S-1QO 
extended addressing protocol, and handle DMA flawlessly.) 

8 8 If RAM 20-8 Static Memory Board, With extended 
addressing and bank select. $199 A/T $249 CSC. 


16/8 BtT CPU 8085/08. Now there's an easy way to 
gain 16 bit capability without sacrificing your library 
of 8 bit software: CPU 8085/88 combines an 8086 
CPU to handle 16 bit software and an 8085 CPU for 8 bit 
software. $295 Unkit, $425 A/T (bath operate at 5 MHz); $525 CSC 
(with 6 MHz 8085 and 8088). 



CompuPro products are available at finer computer stores 


Most CompuPro products are available in Unkit form, Assembled/Tested, or 
qualified under the high-reliability Certified System Component (CSC) program 
(200 hour burn-in more). Note Unkits are not intended for novices, as de¬ 
bugging may be required due to problems such as 1C infant mortality, Factory 
service is available far Unkits at a flat service charge. 


fompuPro" 

BOX 2355, OAKLAND AIRPORT, CA 94614 
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32 PROVEN SOLUTIONS 

proven solutions that create expandable, modular, fast, 
exceptionally reliable, and truly professional level machines 
that conform fully to the IEEE 696/S-IOO standards. 

When you depend on your computer, choose a computer 
on which you can depend: S-lOO from CompuPro. 


W 8088/8086 MONITOR-DEBUGGER SOFTWARE. Ideal 
for use with CPU 8085/88. Supplied on single sided, 
single density, soft sectored 8" disk. CP/M-80 
compatible. Great development tool; mnemonics 
used In debug conform as closely as possible to current 
CP/M DDT mnemonics, (Also included in CP/M-86 
package.) $35, 


19 

20 

21 


a BIT CPU 8085. Same as CPU 8085/88, but without 
8088. May be easily upgraded to 16 bit operation. 
$235 Unkit, $325 A/T, $425 CSC. 


INTERFACER 1. Two R$^232 serial ports, with full 
handshaking and Independently selectable Baud 
rates, connect your computer to serial peripherals. 

$199 Unkif, S249A/T, $324 CSC. 


INTERFACER 2. Adds three full duplex parallel ports, and 
one serial port with ail the features of an Interfacer 1 
serial port, to your computer. $199 Unkit, $249 A/T, 
$324 CSC. 


M INTERFACER 3-5. Includes five RS-232 
serial ports (2 synchronous/asynchronous, 3 
asynchronous) with handshaking, Includes 
software programmable Baud rates and many 
other convenience features, $599 A/T, $699 CSC, 


I NT ERF ACER 3-8. Some as above, but with eight full 
m W RS-232 serial parts (2 synchronous/asynchronous, 6 

asynchronous). Ideal for multi-user/multi-terminal 
systems. $699 A/T, $849 CSC, 


M SPECTRUM COLOR GRAPHICS BOARD. With 
8K of IEEE-compatible static RAM, full duplex 
bidirectional I/O port for keyboard or joystick 
interface, and 6847-based graphics generator that 
can display all 64 ASCII characters, lO modes of operation, from 
a I phanumerics/semi-graphics in 8 colors to ultra-dense 256 x 192 full 
graphics. $299 Unklt, $399 A/T, $449 CSC. 


25 

26 


6 SLOT HIGH SPEED MOTHERBOARD. With all 
edge connectors, Faraday shielding, extensive 
bypassing, and spilt active termination. 

$89 Unklt. $129 A/T. 

12 SLOT HIGH SPEED MOTHERBOARD. Same as 
above, but with 12 slots. $129 Unklt, $169 A/T, 


27 

28 


20 SLOT HIGH SPEED MOTHERBOARD. Same as 
above, but with 20 slots, $174 Unkif, $214 A/T, 


MEMORY MANAGER, Extends the addressing of 
older S-lOO machines beyond 64K Bytes to 
allow for greatly expanded memory capacity. 
$59 Unkit, $85 A/T, $100C3C. 


ACTIVE TERMINATOR. Promotes reliable and 
accurate data transfer in older machines by 
properly terminating bus tines, thereby minimizing 
* ringing, crosstalk, overshoot, noise, and other 
gremlins associated with unterminated lines. $34.50 Unklt, 

$59.50 A/T. 


30 


270B EPROM BOARD. This board is the way to 

store often used routines or pieces of software 
$85 Unkit, SI 35 A/T, $195 CSC (2708s not included). 


BIG B SPECIAL PACKAGE. You don't need to 
I compromise anymore: CompuPro's advanced S-1QG 
I engineering is now cost-competitive with mass market 
™ 8 bit computers that do a whole lot less. The Big 8 
package Includes CPU-Z, Disk 1, 32K of fast static RAM with 24 
bit extended addressing. Interfacer 1 or 2 (your choice), 
CP/M-80 2.2 and ail documentation and manuals, Plus, if you 
purchase a Big 8 package before August 1, youII receive an extra 
32K of free static RAM. Total value? $2712 wim the free RAM- but 
Big 8’s list price is only $19951 This package not only saves you 
$700, but provides the nucleus of one of the most advanced 6 bit 
systems available-regardless of cost. 

DOCUMENTATION. User manuals are available for all 
products for $5, with the following exceptions: 
Interfacer 3, SI O; Disk Controller, $25: System 
Support 1, $20. Also available: “CompuPro Product 
User Manuals: 1975 -1980". This 250 + page book Includes data 
on all older Godbout/CompuPro products, as well as many newer 
products such as the Spectrum Color Graphics board. Interfacers 
1 and 2, CPU 8085/88, motherboards, CPU Z and more. Whether 
you want to evaluate the Innovative engineering behind 
CompuPro products, or study the nuts and bolts of high speed 
computer operation, this Is the books far you. $20 plus shipping. 

FUTURE SOLUTIONS; In the months ahead, well be Introducing an 
ultra-fast, true DMA Hard Disk Controller; Parity check board; and 
much more in our continuing commitment to professional level 
computing. 


TERMS: Prices shown do not include dealer installation and support services. Col 
res add tax. Allow at least 5% shipping; excess refunded. Orders under STSadd §2 
handling. VISA* and Mastercard® orders ($25 min) call our 24 hour order desk at 
(415) 562-0636. Include street address for UPS delivery. Prices are subject to 
change without notice. 


world-wide ...call ( 415 ) 562-0636 for the store nearest you. 
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SIMPLY 

BEAUTIFUL. 


CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That’s why our line of desks, 
stands, and enclosures also fea¬ 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in¬ 
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 


of the mileage data. This allows the 
residuals to be monitored for the pur¬ 
pose of detecting changes in mileage 
that exceed the expected variation for 
a properly operating automobile. We 
generate an alarm if the residual ex¬ 
ceeds twice the expected standard 
deviation of the steady-state estima¬ 
tion error (the alarm detects sudden 
changes in mileage). We also sum the 
residuals and generate an alarm if the 
magnitude of the sum exceeds four 
times the expected standard deviation 
of the steady-state estimation error 
(this alarm detects a gradual trend, 
either upward or downward). In 
order to allow the filter to converge, 
we do not begin to sum the residuals 
until the third update after initializa¬ 
tion. 

Flow Diagram 

The flow diagram for the Kalman 
mileage predictor-monitor is shown 
in figure 2. Note that a number of in¬ 
puts are required upon initialization. 
The following guidelines and the ex¬ 
ample contain a discussion of how to 
select values for these inputs. 

Figure 2 shows optional computa¬ 
tions that aid in monitoring auto¬ 
mobile performance and assure 
timely maintenance. Specifically, 
sums of all gasoline costs and total 
miles traveled since filter initializa¬ 
tion are computed and a test is per¬ 
formed to determine whether or not 
the total miles traveled exceeds the 
desired oil change interval. If it is 
time for an oil change, the program 


outputs an alarm. The user can com¬ 
pute gasoline cost per mile traveled at 
any time by recalling the summed 
data and computing the ratio of costs 
to miles traveled. Other optional 
computations can be added if you are 
willing to use more than one 
HP-67/97 magnetic card for program 
and data storage or If the program is 
implemented on a larger machine. 

The optional manual action, set 
ER = 0, has been shown in figure 2 to 
emphasize a point about LK, the sum 
of the residuals computed for Ic > 3. 
Since the mean value of the residuals 
is zero, you might expect that the sum 
of the residuals will remain near zero. 
However, there is a theorem in prob¬ 
ability theory (the theorem of long 
leads) that states, in effect, that the 
farther this sum departs from zero, 
the longer it will be before it returns 
to zero. This is a result of the fact that 
a significant departure from zero 
requires an improbable sequence of 
events—the occurrence of residuals of 
improbably large magnitude and/or a 
sequence of residuals of the same 
sign. Once such an improbable event 
occurs, an equally improbable event 
must occur to return the sum to zero. 
Therefore, the user may wish to set 
LR“0 whenever \HR\ reaches or 
crosses the threshold, in 

order to prevent this alarm from 
repeating erroneously after the car 
has been repaired. The flow diagram 
shows that the program does not out¬ 
put the filter's estimate of the mileage 
based on all k measurements, x fc ( + ). 


Register 

Contents 

Units 

PO 

Cost of current fill-up, C* 

S 

PI 

Measured miles per gallon at current fill-up, z k 

mpg 

P2 

Cost per gallon, CG* A 

$ 

P3 

Predicted miles per gallon for next fill-up r x**,{ -) 

mpg 

P4 

Threshold for magnitude of the sum of residuals. 

mpg 

P5 

Error covariance for next fill-up, F**,( —) 

(mpg) 1 

P6 

Kalman gain for current fill-up, K k 

none 

P7 

Total miles traveled since initialization, £(0* - 0 *_ t ) 

mi 

PS 

Total cost of gasoline since initialization, EC* 

$ 

P9 

Sum of the residuals, Lfli (lc^3) 

mpg 

A 

Threshold for magnitude of a residual, R^ 

mpg 

B 

Odometer reading at current fill-up, 0* 

mi 

0 

Total miles between initialization and next oil change, MNOC 

mi 

D 

Variance of plant noise, q 

(mpg) 1 

E 

Residual, current fill-up, R k 

mpg 

I 

Number of fill-ups since initialization, including current fill-up, k 

none 

Table 1: Delta-register contents for the mileage-predictor program . PO thru P9 repre¬ 
sent primary registers. 


CPA 

Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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WE DID IT, AGAIN!! 

Microcomputer Workstations from $7,995.00 



CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 Megabyte floppy disk system. Desk¬ 
top workstation . $7,995.00 


CI-MWS23-MB — LSI 11/23 computer work¬ 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 megabyte cartridge disk system. 4 port 
serial I/O. Desktop workstation . $11,995.00 


CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $2,450.00 

PDP 1103SE — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 8 slot 
rack mountable chassis .... $2,695.00 

CI-11/23 AC — LSI 11/23 CPU, MMU, 

256KB Memory, power supply, in 16 slot 
rack mountable chassis .... $4,995.00 

DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chrislin Industries, Inc. 

31352 Via Colinas • Westlake Village, CA 91362 
Telephone: 213-991-2254 • TWX 910-494-1253 




LSI Mis a trademark of Digital Equipment C arp. 
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ELLGUARD 


Spelling Checker 
for Professionals. 

SPELLGUARD eliminates 
spelling and typographical 
errors In documents pre¬ 
pared with CP/M’ or CDOS 2 
word processors. 

SPELLGUARD Is a 
unique program that leads 
the microcomputing indus¬ 
try In Its efficiency, ease of 
use, and reliability. 


FAST_ 

* Proofreads 20 pages In under 
one minute.* 

POWERFUL_ 

* 20,000 word dictionary, ex¬ 
pandable with single keystroke. 

* Properly handles hyphens and 
apostrophes. 

* Allows multiple, technical 
dictionaries. 

RELIABLE 

* Over S00 shipped by March 
198T, 

* 30-day money-back limited 
warranty. 

* Industry leading Softguard ^ 
feature ensures diskette copy of 
program Is undamaged, 

EASY TO USE ... _ _ 

* On-line help feature, 

* Misspelled words marked 
In text for easy In-context 
correction. 

* Examples of all functions In 
120 page manual. 

COST EFFECTIVE ___ 

* SPELLGUARD S unique speed 
and accuracy easily recovers the 
suggested S295 price, 

‘Time estimates based on double density 
6 diskettes and 4Mhz system. 

Trademarks: 1 Digital Research, ^Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 


The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 
P.O. Box 2797, Menlo Park, CA 9402$ 

4 415 J 3 2 6-0 B0 5 
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Instead, the filter's prediction is based 
on k — 1 measurements, This 

quantity is more useful because the 
user is interested in what the mileage 
should have been on the Arth fill-up. 

Alarms are indicated by a code 
number on the printer. A zero in¬ 
dicates that the magnitude of the 
residual has exceeded the threshold, a 
one indicates that the magnitude of 
the sum of the residuals has exceeded 
the threshold, and a two indicates 
that it is time for an oil change. 

HP-67/97 Program Listing 

The HP-67/97 program listing is 
shown in listing 1, Since it requires 
111 steps, the program can be re¬ 
corded on side 1 of a magnetic card. 
A value of r = 0.4 has been incor¬ 
porated in the program at steps 039 
and 040. This choice is explained In 
the next section and in the example. 
Data storage requires primary reg¬ 
isters 0 thru 9 and registers A, B, C, 
D, E, and I. The contents of these 
data registers can be recorded on side 
2 of the card. Table 1 identifies data 
register contents, and table 2 gives 
instructions for the use of the pro¬ 
gram. 

Program Calibration 

When the filter is initialized, it is 
necessary to specify the initial values 
of the error covariance, P t ( —), an 
estimate of your cars mileage, £,( —), 
the plant noise variance, q, and the 
measurement noise variance, r. A 
reasonable initial guess at the quan¬ 
tities will cause the filter to converge 
to a good estimate within three up¬ 
dates, The two parameters which 
affect the filter's steady-state perfor¬ 
mance are r and q. It is recommended 
that you select q ** 0.02 and r — 0.4 
when you first begin to use the pro¬ 
gram. These values work well for 
both of my cars (which perform quite 
differently). The procedure used to 
select these quantities requires that 
you keep a record of mileage data for 
a number of updates. Try plotting z k 
versus O* for a few fill-ups. By virtue 
of equation 2, the variance of the 
measurements, cr* 2 , is r, provided the 
data does not contain a trend. If the 
plot appears to contain a trend, try 





u-ftssf 

Comp utcrs 

800 ™. .$789 


ATARI® 400 ... 


HP-4ICVwith five times 
more memory 

built in. 

List $325 

$249 

HP-41 C 

List $250 

$199 

HP-32E Scientific w/Statistic* -53.9S 

HP-33C Scientific Programmable $79.95 
HP-34C Advanced Scientific 

Programmable _ 123.95 

HP-37E Business Calculator $49.95 


Pr 

«^S 


ersonal 
omputer 
ystems 


609 Butternut Street 
Syracuse, N,Y. 13208 

( 315 ) 475-6800 

Prices do not include shipping by UPS. All 
prices and offers subject to change without 


HP-85 Accessories 

5 Vi" Dual Master Disc Drive List $2500.$2125 

5 W Single Master Disc Drive List $1500 $1275 
HP 7225A Graphics Plotter List $2050 $1645 

HP-85 16K Memory Module bsl $395 $355 

HP-85 Application Pecs Standard List $05. $85 

Serial (RS-232C) Interlace Module Lisl $395. $355 
GPIO Interlace Module Liel $495. _ $445 


ncui 


HP- 83 L . 


' $2250 

$1895 










































If you need M68000, 
Z8000, or8086 Soft ware, 
take it off our shelf. — - 


HtMiNWW 

jtSfrtClATUS INC 



Why wait up to 6 months for high 
quality 16-hit resident system software, 
when you can get it now? 

Hemenway Associates can give you the 
software tools you need to get the most 
out of your 16-bit hardware. Because 
8086,28000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys¬ 
tems, linking loaders and PASCAL com¬ 
pilers are all ready for immediate delivery. 
You've heard about Hemenway 
Associates' system designs in the pages of 
EDN. But now you can have Hemenway- 


designed software for your 16 -bit micro¬ 
processor. Our software is easily adaptable 
to any hardware configuration. From 
manufacturers evaluation boards t& full¬ 
blown microcomputers, its efficient easy- 
to-use and backed by ongoing support 

So whether you're a microcomputer 
manufacturer, software developer or indi¬ 
vidual microcomputer owner, Hemenway 
has the software for you. 

For the hard facts on Hemenway soft¬ 
ware, write or call: Hemenway Associates, 
101 Tremont Street, Boston, Massachusetts 
02108. Phone:617-426-1931. 

TWX7I0 321 1203. TELEX 921735. 
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Step 

Instructions 

Input 

Data/Units 

Keys 

Output 

Data/Units 

t 

Load side 1, magnetic card 



2 

If updating GO TO 5 t otherwise continue 



3 

INITIALIZE; Enter plant noise, q 

g^mpg) 3 


ENT 



Beginning odometer reading, O a 

OJ mi 


ENT 



Threshold for residual alarm. R m 



ENT 



Threshold for sum of residuals alarm.lERf,,, 

|Efl|/mpg 


E 



Initial guess at the error covariance, P,{-) 

P,<-)/(mpg) J 


ENT 



A 

Initial guess at the mileage, x E f-) 

A 

x,(-)/mpg 


ENT 



Value of E(0* - 0*.;) at next oil change 

MNOC/mi 


ms 

Crd 

4 

Record data on side 2 of card 

END 



5 

Load side 2 of card 



6 

Enter total price of gasoline at filhup 

CJ$ 


ENT 



Enter price per gallon 

CG t l$ 


ENT 



Enter odometer reading 

0,/mi 


A 



OUTPUTS; If \R*\>R m : 




|R t |/nnpg 






RJ mpg 






0.0000 


If |Efl| w : 




|ER*|/mpg 






|ER| w /mpg 






1,0000 


Actual mileage measured, z k 




A/mpg 


* a 

Predicted mileage, x*{-) 




X t { - )/mpg 


Residual, R*=z k - x*{ -) 




ft/mpg 


Sum of residuals for k a 3 




E/?*/mpg 


If time for oil change: 






Elapsed mileage since initialization 




E(0*~O t _,)/mi 


Elapsed mileage at oil change interval 




MNOC/mi 


(When this happens, change the oil, add the desired oil 
change Interval to the contents of register P7 to get 
the new value of MNOC, and DO : 

MNOC/ml 

STO 

C 

2,0000 

7 

Record data on side 2 of card 


f 

WDTA 

Crd 


END 






OPTIONAL: 





8 

When something causes |Efl*|> |EftL to occur it is best to 
set P9 - 0 before recording data Tor next update: 0 

STO 

9 


9 

You can compute your gasoline costs per mile 
traveled over the total miles traveled by; 

RCL 

RCL 

8 

7 

S/mile 


Table 2; Instructions and keypresses necessary for use 

with the mileage-predictor program. 
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When you can’t afford to buy wrong... 



Sony, Hawkins, we simply can't keep you and replace that non-expandable computer you bought.. 


... you need Novell’s NEXUS T ,“ 
the starter-priced computer system 
designed to grow with you. 



B uying a computer is a big 

decision. How much can you 
afford to spend? Will the system 
you're considering do the job? And 
what happens when your needs 
outgrow that first computer? Can it 
expand to handle increasingly larger 
workloads, or will you have to 
spend a fortune replacing it? 
Expandable computer systems are 
strictly big-league. They've been 
very expensive, and unless you’ve 
had at least 540,000 to spend 
they’ve been out of reach. 

But, now, there's Novell’s new 
NEXUS Series—an incredibly 
versatile, surprisingly inexpensive 
computer that expands into a 
multiple terminal-computer network 
system just by adding components 
as your growth requires. You can 
begin using your NEXUS computer 
the day it arrives, because it works 
with the widest assortment 
of proven software 
available in the 
industry today. 

Exclusive RAM- 

GUARD™ protection 

detects and corrects W ***—- 

memory errors 

automatically 


as they occur—a feature no other 
comparably priced computer offers. 
NEXUS is the one starter priced 
computer system youTI never have 
to replace! 

If you’re in the market for any 
computer, you can afford the 
NEXUS I. Since you can ’t afford to 
buy wrong, you can’t afford to miss 
seeing, trying and learning all 
about NEXUS. 


Cali us toll-free and well set up 
a hands-on demonstration. We'll 
prove how NEXUS will take you all 
the way to the top. 800-453 1188 


\\ NOVELL 

^ DATA SYSTEMS, INC. 

1170 Mo industrial Park Drive. Orem. Utah 84057 
Telephone: (801) 22&&202 
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Alarm 

Type 

k 

a 

CG k 

O* 

A 

A , 

*k(-> 

_ 

0 

9,91 

0.889 

77406.6* 

_ 


0 

1 

8.77 

0.889 

77645.2 

24.1865 

28,0000 

— 

2 

5.06 

0.879 

77784.0 

24.1117 

24.4690 


3 

9.45 

0.879 

78045.0 

24.2771 

24.2925 

— 

4 

8.40 

0.899 

78273.1 

24.4121 

24,2871 

— 

5 

9,25 

0,899 

78519,6 

23.9571 

24,3230 


6 

8.10 

0,899 

78742.6 

24.7502 

24.2308 

0,1** 

7 

9,00 

0,919 

78942.6 

20.4222 

24.3513 

0 

8 

10.20 

0.919 

79182.8 

21.6415 

23.4871 

— 

9 

8.26 

0,929 

79389.0 

23.1913 

23.0948 

1,2** 

10 

10.35 

0.949 

79627.0 

21.8224 

23.1149 

o,r* 

11 

11.32 

0.949 

79866.1 

20.0447 

22,8449 

*— 

12 

10,42 

0,969 

80108.4 

22,5325 

22,2798 

0 

13 

9.89 

0.979 

80352.5 

24.1632 

22,3308 

— 

14 

10.30 

0.999 

80580,4 

22.1041 

22.6997 

-— 

15 

10.70 

0.999 

80820.5 

22.4168 

22.5801 

— 

16 

9.25 

1.05 

81021,3 

22.7935 

22.5473 

0,1** 

17 

5.05 

1.05 

81098,3 

16.0099 

22.5967 

0 

18 

11,80 

1,07 

81367.0 

24.3652 

21,2779 


* Initialization values. Since the x,< —) guess was wrong, a type-0 alarm occurred on the 
first fill-up (k = 1), Other initialization data were: cj = 0,G2, F,(-) = 5< R„^= 126, 
jEflU = 2,53, MNOG = 2O0G. 

** When type-1 alarms occurred. Efl* was set to zero as suggested in the text. 


Table 3: Program input data and results (also see figure 3 ), 
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Figure 3: Plots of actual data provided to Kalman mileage predictor (see table 3) and 
the resulting mileage estimates. The filter program provided alarms that resulted in the 
following repairs: 

A: faulty vacuum hose replaced on carburetor 

B: valve job 

C: loose spark plug wire 

Other interesting points on these plots are marked as follows: 

0 ; indicates that the residual magnitude exceeds the alarm threshold 
1: indicates that the magnitude of the sum of the residuals exceeds the 
alarm threshold 

2: indicates that oil-change mileage has been reached or exceeded 

Mileage measurements are indicated by a circle ; mileage predictions are indicated by a 
cross , 


linear regression to obtain a proper 
value of r. 

Once a value of r is obtained, you 
must make a choice of q. The choice 
can be made either analytically or 
heuristically, but remember that the 
function of plant noise in the Kalman 
mileage predictor-monitor is to keep 
the filter from ignoring new data. At 
steady state (the value of k large) the 
effect of q on the error covariance 
and Kalman gain are given by the 
relations: 

lim P*(±) = yjrq 

( 0 ) 

and: 

lim K k = V qfr 

(9) 

respectively. The variance of the 
residuals is given by: 

a «„ - + r (io 

Equations 4 and 9 demonstrate that 
the larger the value of q, the more 
responsive the filter is to new data, 
However, equations 1 and 10 imply 
that the predictions, :?*{ — ), also 
become noisier as q increases. In ad¬ 
dition , the ability of the filter to 
detect trends in the mileage data 
decreases, as indicated in equation 8. 

Obviously, an optimization prob¬ 
lem could be defined here. An 
elaborate simulation experiment 
could be designed to select a value of 
q that would cause the filter to adapt 
its estimate to track a step function 
change in the mean value of the mea¬ 
surements within so many updates 
while still producing an alarm on 
measurements containing a trend of 
so many miles per gallon per fill-up. 

I prefer the heuristic approach. The 
idea is to select a sufficiently small q 
so that —) varies slowly with k 
when the car is operating properly 
and when driving conditions are 
similar. A value of q = 0.02 works 
well for both of my cars and my driv¬ 
ing pattern. If 1 took my car on an 
extended trip where highway driving 
would predominate I would probably 
increase the value of q by, say, a fac¬ 
tor of 10 for one or two fill-ups in 
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No Risk, No Deposit On Phone 
Orders, COD or Credit Card, 
Shipped Same Day You Call* 

* on all in stock units 


visa 


( 800 ) 233-8950 

Computer Mail Order (717) 323*7921 
501 E. Third St„ Williamsport, PA 17701 


commodore 

MEETING THE NEEDS 
OF BUSINESS AND 
PROFESSIONALS 


The Commodore 8032 Computer with 32K RAM 
offers a wide screen display to show you up to 80- 
character lines of information. Text editing and 
report formatting are faster and easier with the new 
wide-screen display. The 8032 features a typewriter 
styled keyboard with a separate numeric pad and 
BASIC 4.0 Operating System. 

Call Toll Free For Price 


COMMODORE 8050 
DISK DRIVE 

The CBM 8050 Dual 
Drive Floppy Disk is 
an enhanced version 
of the intelligent 
CBM 4040 Disk 
Drive. The CBM 
8050 has all the features 
of the 4040 as well as providing more powerful 
software capabilities and nearly one megabyte 
of online storage capacity. Like the 4040, the 
8050 2.1 DOS is incorporated in the drive as 
opposed to using valuable memory. 

Call Toll Free For Price 


The VIC-20 Personal Computer 


COMMODORE4040 DISK ORIVE 


The New VIC-20, which 
connects to any TV set, 
rivals the features of existing 
microcomputers selling at 4 
or 5 times the price. The 
features include: 

• color 

• sound 

• programmable function 

keys 

• 5K memory expandable 

to 32K 

• standard PETBASIC 

• full-size typewriter 

keyboard 

• graphics character set 

• plug-in program/memory 

cartridges 

• low-priced peripherals 

• joystick/paddles/1 ightpen 

• self-teaching materials 


The CBM 4022 80-Column Dot Matrix Tractor 
Printer enhances your business system by 
enabling you to print mailing lists, checks, 
invoices, and standard or customized business 
forms at 65 characters per second. The printer 
has full PET graphics, variable line spacing, 
programmable character and character 
enhancement with a 6 x 7 dot matrix. 


Call Toll Free For Price 


The CBM 4040 Dual Drive 
Floppy Disk is an intelligent 
5'/4” mini-floppy disk system 
with 343K net user storage 
capacity with 2.1 DOS 


Call Toll Free For Price 


Call Toll Free For Price 


COMMODORE4022 TRACTOR PRINTER 


Girds 76 on Inquiry card. 
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Circle 259 on inquiry card. 

SUPERBRAIN 

BvINTERTEC 



64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-100 
interface. Comes with CP/MTM 2.2 operating sys¬ 
tem. MiniMicroMart can supply a wide range ot 
CP/M development and application software 

w/64K Double Density, List $3495 . $2869 
w/64K Quad Density, List $3995. .... $3395 



HEWLETT 

PACKARD 

HP-41CV 

$259. 



TMMtTM 


data 
systems 

Z19 Video Terminal 

Limited 
Time 
$799 


List $995 



HEWLETT 

PACKARD 


HP-85A 



HP-83 

List $2250 $1895 


DeskTop 

Computer 

List 

$3250 


f.G.B. shipping point. All prices subject to change and ail 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O D, 2% higher. 
C.0.0 may require deposit. 


- WRITE FOR FREE CATALOG - 

MiniMicroMart 

1618 James Street 
Syracuse, NY 13203 (315) 422-4467 


Glossary 

The following glossary of terms is 
provided to clarify the meaning of 
some of the specialized terms used in 
this article. Definitions have been 
simplified to avoid the introduction of 
additional terms. 

Convergence: A Kalman filter may be 
said to converge when the magnitude 
of the envelope of the residuals is a 
monotonically decreasing function of 
the number of filter updates . 

Error covariance: In intuitive terms, a 
statistical estimate of the error in the 
state vector. 

Gaussian noise: Random errors that 
add algebraically to quantities of in¬ 
terest , such as measurements (zj, are 
frequently considered to have a Gaus¬ 
sian probability density with a zero- 
mean value. For example, the expres¬ 
sion: 



h the probability density for v k , the 
measurement noise term of equation 2, 
which has a variance of r and a mean 
value of zero. Zero-mean random vari¬ 
ables are said to be unbiased. A prob¬ 
ability density equation gives the prob¬ 
ability that a random variable (v k in 
the above equation) assumes a par¬ 
ticular i?alue. 

Kalman gain: A function of the error 
covariance (the measurement matrix 
which relates the measurement vector 
to the state vector) and the measure¬ 
ment noise covariance (or variance in 
the case of a filter with a single element 
measurement vector ), It is a measure of 
the confidence the filter places in the 
current measurement. The smaller the 
gain, the less confidence the filter has 
in the measurement . 

Least-squares sense optimum 
estimator: An algorithm that produces 
estimates for which the sum of the 
squares of the errors in the estimates is 
minimum. 

Linear Kalman filter: A filter in which 
the equations expressing the 
measurements in terms of the elements 
of the state vector are linear equations. 

Measurement noise: A random unbi¬ 
ased error which corrupts the measure¬ 
ments. 

Overdetermination/underdeternuna- 
tion: // there are more elements in the 
measurement vector than in the state 
vector, the Kalman filter is over deter¬ 
mined. If there are fewer elements in 
the measurement vector than in the 


state vector, the Kalman filter is 
un derdeterm ined, 

Plant noise; An additive unbiased ran¬ 
dom quantity representing some actual 
physical process which causes the state 
vector to have statistical variability. 
Plant noise has the effect of preventing 
the Kalman gain from approaching 
zero as the number of updates in¬ 
creases ♦ Kalman filter designers 
sometimes use this effect to implement 
an adaptive filter ; In such filters, the 
sequence of residuals is tested for bias. 
When bias is detected, artificial plant 
noise is introduced into the filter. This 
increases the Kalman gain, which in 
turn causes the filter to increase its con¬ 
fidence in the incoming measurements 
when compared to its predictions. 
When the residuals are again unbiased, 
the plant noise is reduced. 

Regression analysis: A process by 
which a least-squares optimum curve is 
fit to a set of data points. When the 
curve is a straight line , the process is 
called linear regression analysis. 

Residual: A Kalman filtering term that 
denotes the difference between the ac¬ 
tual measurement vector and the 
predicted measurement vector. 

Standard deviation: A statistical term 
that is a measure of the expected or 
observed spread of data points about 
the mean value. Quantitatively, two 
thirds of the data points are within one 
standard deviation, plus or minus, of 
the mean value . 

State vector: Zlny set of quantities suf¬ 
ficient to completely specify the un¬ 
forced motion of a dynamic system. 

Variance: The variance of a set of n 
measurements > (i — 1 to n), is given 
by the formula: 

V ((Xi—x) 1 ] 

variance — —rfr 1 

1*1 (n-l)I 

where x is the mean value of the set: 
The square root of the variance is 
called the standard deviation , 


*Though the filters output is based 
upon all data entered since initializa¬ 
tion, and data is not saved, Thus t the 
amount of memory required to pro¬ 
duce successive estimates is minimal 
and constant — an essential feature of 
algorithms implemented on the 
HP67/97. 





















MODEL II 



26-4002 

64K 1 Drive 
$3440.00 


26-4160 1 Drive Exp.$1034.00 

26-4161 2 Drive Exp. 1574.00 

26-4162 3 Drive Exp....... ..2114.00 

26-4530 Scripsit It.265.00 

26-4512 Profile II....162.00 

26-4511 Visicalc II. . .265.00 

26 4501 Gen Ledger.180.00 

26-4506 Moil List.72.00 


PRINTERS 



CEflTROniCS 


$ DISCOUNT $ 


TRS- 80 ® 


DEALER A301 


COMPUTER SPECIALISTS 


MODEL III 



CALL US... 
SAVE MONEY 

We carry the lull line of TRS-80 Computers. All 
other R.S, software, furniture, and accessories 
at discount from catalog price. We stock most 
items to assure you fast delivery and save you 
money. 


26-1140 Expansion Interface....$249.00 

26 1141 16K Exp. Interface. , .....359.00 

26-1142 32K Exp. INterface......469.00 

26-1145 RS232C Board.....84.00 

26-1160/1 Mini Disk Drive.....419,00 

26-1563 Scripsit-Disk........79.00 

26-1566 Visicalc,...... 83.00 


26-1061 4K I., $629.00 

26-1062 16K 111.. . . .065.00 

26-1063 32K 111 

W/2 Drives, RS232. .. 2225 00 



COLOR 


26-3001 4K.$353.00 

26 3002 16K Ext. Basic.533.00 

26 3008 Joysticks,, ..22.50 

26-3010 Color Video, ... 353.00 

26-1206 Recorder.. . .54.00 


* * * * * * PRINTERS 


26-1155 Quick Printer. ............................ 187.00 

26-1167 9 % Dot Matrix Printer. .360.00 

26-1166 Line Printer VI.....1080.00 

26-1158 Daisy Wheel IL......... .1799.00 

26-1165 Line Printer V.. ....1710.00 



BEST PRICES 


Fast 100 CPS Centronics 


730-1A Printer.$577.00 

Text Quality Centronics 

737-1 Printer.$737,00 


Pocket Computer 





AUTHORIZED DEALER 
CALL FOR PRICES 


ALL POCKET AND COLOR 
COMPUTER SOFTWARE 
SOLD AT DISCOUNT 


26-3501 1 9K P .C.. $221.00 - 

26-3503 Cassette IF...45.00 WRITE US FOR A 

14-812 Recorder...72.00 FREE CATALOG 


1-800-8410860 Toll Free Order Entry 


MICRO MANAGEMENT SVSTEMS, INC. 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 


DOWNTOWN PLAZA SHOPPING CENTER 
115 C. SECOND AVE. S.W. 

CAIRO, GEORGIA 31728 

(912) 377-7120 Go. Phone No. & Export 


From Stock on AAOSt Items rit$.80 iso registered trademark of the Tandy Corp. 


R.S. 90 Day limited Warranty 
F-48 Form Provided 


Largest Inventory 
In The S.E. U.S.A. 


Circle 236 on inquiry card. 
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COMPUTERS 



Intertec Superbrain SPECIALS 

64K Ram, Lisl $3495 $2595 

64K Quad, Ust $3995 $2995 


64K Ram, L^si $3495 $2595 

64KQuad. Ust $3995 $2995 

NorthStar 

Horizon 1 32K OD List $2695 CALL 
Horizon I 00 List $2995 CALL 

Horizon 2 32DD List $3095 CALL 

IntersystemDPS-l List $1749 CALL 



Cromemco Z-2H, Lisl $9995 $7945 
System 2, 64K List $4695 $3749 

System 3, 64K, List $7995 $6395 


System 2, 64K List $4695 $3749 

System 3 r 64K, List $7995 $6395 

Disk Systems 

Thinker Tovs Discus 2D $939 

Dual Discus 2D.. , . $1559 

Discus 2 + 2, List $1549 $1259 

M26 Hard Disk, List $4995 $3949 

Discus M-10, List $3695 .. $2995 

Printers & Terminals 

Paper Tiger iDS-445.$649 

with graphic opton $719 

Centronics 730-1, List $ 79b $549 

733-1 p List $995,.... $769 

704-9 RS232. $1495 

704-11 . .. .. $1569 

TI810, Lisl $1895 $1489 

NEC SPIN WRITER 5530.$2395 

NEC SPINWRITER 5515 H 5510. $2395 

Diablo630 List $2711 $2399 

Intertube III Lisl $895 $729 

Zenith Z-19... $719 

Televideo 912C. $679 

920C. $799 

950 .$999 

Hazeitine 1420. $789 

1500. $845 

Some 120 Lisi $995. $689 

IQ135.. $719 

140.$994 


Computers 

Wholesale 

P.0. Box 144 Camillus, NY 13031 

S (315) 472-2582 £§ 

Wffit items in stuck tor immediate delivery Factory sealed cartwra, 
w/full factory warranty NY$ residents add appropriate sales (ax 
Prices do rot include stepping. VISA and Master Charje add 3% 
C.D.D. orders require 251 deposil Prices sobpecl la ttange willnwl 
notice. 


order to allow the filter to adapt its 
estimate to the anticipated improve¬ 
ment in gasoline mileage. 

Example 

Figure 3 shows the measurement 
data, z kt as a function of k for my 
1973 MGB, Also shown are signifi¬ 
cant maintenance events during the 
time period covered by the data. 
Until the thirteenth fill-up, I did not 
rely on the Kalman mileage predictor- 
monitor because all initialization data 
was based on speculation. On the 
twelfth fill-up, 1 calibrated the filter 
using the data from k — 5 through 
k = 12. Since this data contains a 
trend, 1 used linear regression to ob¬ 
tain a value of r = 0.4 mpg 2 . 1 then 
reprocessed the data using r = 0.4, 
q =- 0.02, Pi( —) =5 mpg 2 , x 4 (“) = 
28 mpg, R max = 2VDTI, and 

« 4VOX 

Figure 3 indicates the occurrence of 
each type of alarm and superimposes 
the predictions, x*{ —), on the plot of 
z k versus k. The filter alarms will 
indicate the need for maintenance at 
the proper time. The history of input 
and output data for the MG8 are 
given in table 3. 

One powerful feature of the 
Kalman filtering technique lies in its 
use of a recursive algorithm. Though 
the filter's output is based upon all 
data entered since initialization, the 
data is not saved. Thus, the amount 
of memory required to produce suc¬ 
cessive estimates is minimal and con- 
stant—an essential feature of algo¬ 
rithms implemented on the HP-67/97. 
The filter program monitors gradual 
degradation of fuel economy, despite 
the action of noise and variations due 
to external sources. While other 
methods {plotting a graph or regres¬ 
sion analysis) could be used, the 
Kalman technique is elegantly 
simple.* 

References 

1. Kairnan, H E, HH A New Approach to Linear 
Filtering and Prediction problems/ 1 J 
Basic Engineering r March I960, pages 
35 thru 46. 

2. Gelb, Arthur et at Applied Optimal 
Estimation , Cambridge MA: MIT Press, 
1974, (This text is recommended as a 
practical introduction to Kalman filtering 
theory.) 


Circle 149 on Inquiry card. 


COBOL 
FORTRAN 


■ ' ^ 


WHAT’S 
BETTER 
THAN AN 

ISAM 


And Will Turn 




zfTir 


MICROSOFr j S 


BASIC 


♦ #* m !/• :;T 


>••• ; •• 


DIGITAL'S 


T 


CBASIC 
PASCAL/MT+ 

S-BASIC 

CROMEMCO 16K BASIC 

into first class appl icatlon 
languages? 


MICRO B+ 


The first and most complete 
implementation of B-TREE 
index structures for micro¬ 
computers, B-TREES eliminate 
index file reorganization. 


Search 

An index of over 

10,000 Key 
Values In Less 
Than One 
Second 

On A Floppy Disk System 
for only 

$ 260 . 00 ! 


System Houses: 

MICRO B+" 

Available in Language C 


_____ _____ 

Fair Com 


2606 Johnses 
Cdumbio, MO 66201 
(314)445-3304 


* 1 


I - 


• *1980 Fair Com 

Shipping S4 USA / S8 Foreign 
We accept V!SA and MASTERCARD 

Pl/i-80 fe of jTpsoarch 

C$A&C fe m trademark of Oompter Systems inc 
S-feA$IC itod^mork of Tope 
PASCAL/ MT* is o firod^mork at-MT Micro Systems 
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PERIPHERALS 

FOR ATARI 400& 800 

16K MEMORY BOARD: AT-16 

• 16K 4116 RAM (200NS) 

• Assembled and tested 

• No modifications - hardware or 
software 

• Compatible with Atari 800 

• One year warranty 

• Price: $119.50 


PARALLEL PRINTER CABLE: 
ATC-1 

• Pre-tested 

• 3' length 

• Centronics compatible 

• DB15 to Amphenol 57-30360 

• Price: $39.50 

SERIAL (RS-232) PRINTER 
CABLE: ATC-2 

• Pre-tested 

• 3' length 

• DB15 to DB25 connectors 

• Price: $39.50 


32K MEMORY BOARD: AT-32 


EXTENDER BOARD: ATB-1 



or direct from Microtek 


Available 

at your local computer dealer 



§§§y_ 

1 



Alan, Alari 400 and Atari 800 are trademarks of Atari. Inc. 


MICROTEK PERIPHERALS CHRP 

9514 CHESAPEAKE DR.. SAN DIEGO. CA 92123 
(714)278-0630 TWX-910 335-1269 


32K 4116 RAM (200NS) 
Assembled and tested 
No modifications - hardware 
or software 
Compatible with 
Atari 400/800 
One year warranty 
Price: $199.50 


• Raises board 3 inches 

• Ideal for prototype boards 


Price: $39.50 


Circle 253 on inquiry card. 


BYTE July 1981 249 











EAST COAST 

OMEGA Sales Co. 

12 Meeting St. 
Cumberland, Rl 02864 

1 - 800 - 556-7586 

t-401-722-1027 


WEST COAST 

OMEGA Sales Co. 

3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 

1 - 800 - 835-3581 

1-805-499-3678 

CA. TOLL FREE 1-600-322-1873 


SPECIAL OF THE MOHTHt 


OKIDATA 


MICROLINE 


ATARI 


+ 


ATARI 


INCLUDING 


THEN 


A 




AMDEK 


<1 


3 


MONITOR 


EAST 


COAST 


WEST 


/ 


COMPANY 
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EAST COAST 

HMEGA Sales Co. 

12 Meeting St. 
Cumberland, Rl 02864 

1 - 800 - 556-7586 

1-401-722-1027 



WEST COAST 

HMEGA Sales Co. 

3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 

1 - 800 - 235-3581 

1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 


ANAOEX 
$1295 



Tractor option 
$246 


NEC 12" 
MONITOR 


EPSON 

MX-80 



EPSON MX-71 
PRINTER 
$349 

n 

All prices subject 
to change w/o notice 


INTERTEC SUPERBRAIN 64K RAM 

$2799 

QD SUPERBRAIN 

$3195 

NEC 5510 SPINWRITER 

$2595 

NEC 5530 SPINWRITER 

$2595 

OKIDATA MICROLINE-80 

$ 399 

OKI DATA MICROLINE-82 

$ 529 

OKIDATA MICROLINE-83 

$ 799 

APPLE II PLUS 48K 

$CALL 

APPLE DISK w/3.3 DOS Controller 

$CALL 

APPLE DISK w/o Controller 

$CALL 

BASE II PRINTER 

$ 599 

HAZELTINE 1420 

$ 799 

NORTHSTAR HORIZON II 32K QD 

$2975 

ANADEX DP-9500 

$1295 

TELEVIDEO 912C 

$ 669 

TELEVIDEO 920C 

$ 729 

TELEVIDEO 950 

$ 959 

CBM 8032 COMPUTER 

$1225 

CBM 8050 DISK DRIVE 

$1449 

CBM 4032 COMPUTER 

$1090 

CBM 4040 DISK DRIVE 

$1090 

CBM 4022 

$ 679 

CBM VIC-20 

$ 289 

CBM C2N 

$ 85 

RADIO SHACK II 64K 

$3245 

RADIO SHACK III 16K 

$ 839 

LEEDEX/AMDEK 100 

$ 139 

LEEDEX/AMDEK 100G 

$ 169 

LEEDEX/AMDEK COLOR-1 13" Color Monitor 

$ 349 

MICROTEK 16K RAMBOARD for ATARI 

$ 99.95 

MICROTEK 32K 

$ 165 

ATARI 400 16K 

$ 349 

ATARI 825 PRINTER 

$ 619 

ATARI 850 INTERFACE 

$ 139 

or both together 

$ 749 

ATARI 810 DISK DRIVE 
(Call for price list of ATARI software) 

$ 449 


• NO SURCHARGE FOR CREDIT CARDS 

• WE ACCEPT C.O.D/S 

• ALL EQUIPMENT FACTORY FRESH W MANUFACTURER’S WARRANTY 

• STOCK SHIPMENTS USUALL Y SAME DA Y OR NEXT DA Y 

• NO HIDDEN CHARGES - WE LIVE BY OUR PUBLISHED PRICES 


(1 


S EAST COAST / WEST COAST 9fi 

MEGA SALES COMPANY 
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The Infamous 

Traveling-Salesman Problem 

A Practical Approach 


Richard R Parry 
36 W 255 Deer pa Eh Rd 
Batavia 1L 60510 

Howard Pfeffer 
4610 Lake Trail Dr 
Lisle IL 60532 


You may not need a computer to 
tell you the shortest distance between 
two points, but you may need one if 
you are trying to find the shortest 
route from city to city when many are 
involved. 

This problem is commonly known 
as the traveling-salesman problem 
and is referred to by mathemati¬ 
cians and computer scientists as an 
NP-complete (nondeterministic 
polynomial) problem. 

The difficulty lies in the number of 
different routes a salesman can take 
from city to city. If only five cities are 
involved, the number of different 
routes Is a manageable 4! (4 factorial 
or 24). But the number of routes in¬ 
creases exponentially. So with nine 
cities, for example, the number of 
routes jumps to 8! (5040). And with 
12 cities, the number of possibilities 
for the trip reaches a staggering 40 
million. That's a lot of calcula¬ 
tions—even for a computer. In fact, it 
is not too hard to imagine a traveling- 
salesman problem that would take 
the world's most powerful computer 
centuries to solve* 

The fact that NP-complete prob¬ 
lems take so long to solve is both a 
burden and a blessing. The obvious 


disadvantage is that it is difficult or 
impossible to solve some very useful 
problems. But it is a blessing as well 
since it lends itself to the design of 
systems to encode information for 
security purposes. This fact comes at 
a time when computer fraud is in¬ 
creasing. 

Interestingly, the traveling- 
salesman problem was discussed in an 
article entitled, "What Computers 
Cannot Do ' # (BYTE, January 1980, 
page 100). Indeed, there is no known 
way, at present, to solve all traveling- 
salesman problems in a simple and 
elegant manner or in a relatively 
short time. Even the recent break¬ 
through by the Russian mathemati¬ 
cian Leonid G Khachiyan, which 
solves the linear-programming class 
of problems, leaves the traveling- 
salesman problem unsolved. (See 
"Khachiyan's Algorithm, Part 1: A 
New Solution to Linear Programming 
Problems," BYTE, August 1980, page 
198, and "Khachiyan's Algorithm, 
Part 2: Problems with the 
Algorithm," BYTE, September 1980, 
page 242, by G C Berresford, A M 
Rockett, and J C Stevenson.) 
However, with a limited number of 
towns, the traveling-salesman prob¬ 


lem is most certainly solvable. 

In this article, we discuss a BASIC 
program that can solve a 12-dty 
problem in less than an hour—not 
bad, considering that there are 40 
million possibilities and that the pro¬ 
gram was written In BASIC on an 
8-bit microcomputer. (Unless other¬ 
wise noted, execution times stated are 
based on a SwTPC [Southwest 
Technical Products Corporation] 
6800 computer system with a 1 MHz 
system dock using TSC [Technical 
Systems Consultants] BASIC.) 

We loaded the program into a Con¬ 
trol Data Cyber 175 large-scale com¬ 
puter to see what it could do with the 
traveling-salesman problem. The 
12-city problem, which requires 47 
minutes on the microcomputer, was 
solved by the Cyber in less than four 
seconds. When a 16-city problem was 
given to the Cyber, the execution 
time was 41 seconds. This is truly 
astounding, considering that there are 
1.3 trillion possibilities for this trip. 

Several characteristics of the Cyber 
account for its speed. Perhaps the 
greatest gain comes from the fact that 
it uses a BASIC compiler instead of 
an interpreter. Its 60-bit word length, 
hardware arithmetic manipulation, 
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OPTIONS: 
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Have some 
Steal 

memories. 



16K PROM boards. 

I PROM card has 2708-type memory 

■ Quality board construction ■ 0-4 wait states 

■ Address any 4K group to any 4K boundary 

■ Control up to 8 banks of memory ■ Fully 
assembled and tested ■ PRICE—$300 

ICaJIfotnin residents add sates tax) 

Expandable 5 MHz RAM boards. 

8—32K expandable RAM board uses II 4044 
memory runs at 5MHz ■ Fast 250 ns access 
time ■ Bank select ■ Address any 4K block to 
any 4K boundary ■ Quality board construction 

PRICE—8K—$ 175; 16R—$300; 24K^$445; 
32K—$575j 8K add-on kits—$135 

(Ciljfomls rtsidenis add 6% salft iax) 

Call or write Artec for details 



d^OECTIOICUNC. 

605 Old County Fid., San Carlos, CA 94070 
Telephone (415) 592-2740 


and faster cycle rate are other factors 
that increase its speed. But such a 
powerful computer is not the ultimate 
answer to solving NP-complete prob¬ 
lems. Even the Cyber would be hard- 
pressed to solve a 50-city problem in 
our lifetime. 


About the Program 

We wanted to develop a program 
that would be useful in many 
ordinary situations. For example, 
while it s possible that you might 
have to visit 100 or more points in 
one trip, it's not very likely. It seemed 
that if we could develop a program 
that would compute the shortest trip 
for an 11- or 12-city problem in less 
than an hour, then the program could 
solve a large number of real-life situa¬ 
tions. Also, we wanted to write a pro¬ 
gram that could be used on virtually 
every computer system. {This meant 
that we had to use BASIC.) But this 
hampered our goal of fast execution 
time because BASIC is ordinarily in¬ 
terpreted and, therefore, slow. As 
previously noted, execution time 
would be much faster if the program 
could be compiled. 

We first tried to solve the traveling- 
salesman problem by using a 
sampling technique in which only a 
few of the possibilities are calculated. 
From this sample, the best route for 
the trip is the answer. Sampling 
seemed a viable solution; it would 
certainly reduce the total execution 
time because all possibilities are not 
evaluated. The technique does not 
yield the best route for a trip (at least 
not normally), but we hoped it would 
give a good solution. 

We we re disapp oin t ed by t h e 
results of this approach, however. 
Looking back, it is easy to see why: if 
only a small percentage of the 
possibilities are examined, on the 
average, the probability of finding 
the best route is also very small. In 
addition, even if only 1% of the 
possibilities of a 12-city trip are 
examined, the total that must be tried 
is still very large (400,000). The 
weaknesses of sampling were further 
illustrated by a simple experiment 
with friends, which showed that a 
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BIOFEEDBACK 


• What is a growth experience? 

• What is fun, and therapy too? 

• What goes beyond games 
and lets you work directly 
with your subconscious mind? 


• What does ail that and more, 
works with all popular 
computers, and goes on an 
RS232 port without external 
power supplies? (Parallel 
available too) 

• What, therefore, is a fabulous 
value? 



{skin 

I resistance) 
during relaxa¬ 
tion cycle. 

here 

"•"Wide awake 
here 


A whole new Ihmg in corn puling! II you have 
any experience with brofeedback, you will 
love ri If you have only read about it, now is 
the time to see for yourself that u really 
works for you Qur bookie! "Personal 
Growth With Your Computer . and our 
program documentation tell you how to 

* Observe and experiment with 
GSR 


• Train yourself to relax 

• Play lie detector and/or test 
subconscious response 

at parties 

• Play OUIJA, alone or in a group 

• Create your own games/ 
experiments 

ONLY 25 °° 

Including manual, and our booklet 
"Personal Growth With Your Com¬ 
puter" or 'Bend Your Machine s Mind 
With Yours" and BASIC listings for 
these programs: 

GSR Plot 
Computer QUJJA 
Relaxation Trainer 

Lie Detector/Subccnscious Response 
For cassette or diskette, media charge 
$15. Slate system type to ensure com¬ 
patibility, or if asking about parallel 
interfacing 

Dealer inquiries invited. Mail Or phone 
orders to 

3taJ Digital Engineering 

210. D W HWY 
s Nashua, N.H 03060 
603-883-0991 
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dBASE II vs. the Bilge Pumps. 


by Hal Pawluk 

V\fe all know that bilge pumps suck. 

And by now, we've found out—the hard 
way—that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela¬ 
tional Database Man¬ 
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man¬ 
agement” articles in the buzzbooks are really about 
file handling programs for specific applications. 

A real Database Management System gives you 
data and program independence (no repro¬ 
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you’re setting up a 
DBMS, you’re going to be doing a lot of sorting, 
and Basic sorts are s-l-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you’ll see what I mean, 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #5: Relational vs. Hierarchal 
81 Network DBMS. 

CODASYL-Iike hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre¬ 
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don’t need 
to be a programmer to use it. 


dBASE II vs. everything else. 

dBASE II really impressed me. 

Written in assembly language (with no 
need for a host lan¬ 
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round¬ 
off errors, has a super¬ 
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD¬ 
UCTS), or program it 
(so when you've set up the formats, your secretary 
can do the work). Its report generator and user- 
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you’ve already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 
Guarantee. 

dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they’ll refund 
your money. 

No questions asked. 

They know you don't need your bilge 
pumped. 

Ashton-Tate 

©Ashton-Tate 19SQ 
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The Key Sequential Access 
Method (ISAM) for the profes¬ 
sional. In many successful ap¬ 
plications since 1977. Used by 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M®, CDOS, IMDOS, 
with a special version for UCSD 
Pascal. Easy interfaces to 
CBASIC 2, Microsoft Basic, For¬ 
tran, Pascal, and assembly lan¬ 
guage. 

Features: 


® Any number of keys 

o Fixed , variable, and data sen¬ 
sitive records 


® B-tree file structure with no 
overflow areas insures fast 
access 

© Access by full or partial keys , 
sequential movement in both 
directions t and access by 
record number 


® Automatic disk space reclama 
tion 

® Self-reorganizing files 

® Files may span up to 4 disks 

® Powerful utility package in¬ 
cluded 


® Written in machine language 
for speed & efficiency 

® Requires only 5k of memory 


Single site object licence $ 395 

Demo package on 8 M 
SSSD CP/M format $50 

California residents add 6% sales tax 



OEM & Dealer inquiries invited 

mfCI Efficient 
■f 1^1 Management 
Systems, Inc. 

computer applications 


3645 Grand Ave., Ste 304 
Oakland, CA 94610 



is a registered trademark ol Digital Research * 


person could easily outperform the 
computer. 

We were convinced that an ex¬ 
haustive search of all possible routes 
was necessary. This meant that in the 
12-city problem all 40 million routes 
would have to be evaluated. Extra¬ 
polation from a simple 5-city problem 
that was run using an exhaustive- 
search program indicated that the 
SwTPC computer would require 40 
days to solve the 12-city problem. 
This falls far short of our original 
goal of solving it in less than an hour. 

The solution to reducing the execu¬ 
tion time lies in a technique similar to 
that used in computer chess pro¬ 
grams, It is basically a decision-tree- 
pruning method. In the case of the 
traveling-salesman problem, the idea 
is to skip over newly examined routes 
that are poorer than the best route 
found up to that point. 

For example, assume a 6-city prob¬ 
lem, with city 1 the starting and 
ending point. Also, assume that the 
path thru cities 1, 2, 3, 4, 5, 6, and 
back to 1 has been calculated to 
require 400 miles, (This may or may 
not be the shortest route; it merely 
represents the shortest path found 
thus far,) The program must now 
generate another path and evaluate it. 

Assume the new path is 1, 4, 2, 3, 
5, 6, 1. If after evaluating the distance 
from 1 to 4 to 2 to 3, the accumulated 
distance is found to be greater than 
400 miles, there is no need to continue 
the evaluation. Continuing would 
only prove what we already 
know—that this path is not the 
shortest. More important, it means 
we can skip the permutation 1, 4, 2, 
3, 6, 5, 1, 

Now suppose we know that the 
shortest possible route involving any 
three cities then ending at city 1 
covers 150 miles. We could then say 
that if the distance from 1 to 4 to 2 to 
3 is greater than 250 miles, there is no 
point in calculating further. The 
distance from 3 thru two cities to 1, 
regardless of the choice of the 
intermediate cities, will add at least 
150 miles to the 250 miles already 
calculated. The total trip must be at 
least 400 miles, so it cannot be shorter 
than a route we already know. 
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MICRO PRICE for MINI POWER 
MICRO-MINI™ matches Series I by IBM 
DELIVERING CURRENT ORDERS 

You cannot buy a more powerful micro: 

* Power: 1 to 32 independent users 

* Memory: directly addresses 10 16 Megf 

* Mapping; efficient memory management 

* Disk; 2M to more than 250M 

* Speed: throughput 10 limes 280 

* Files: simultaneous access 

* Communication: inter*user via terminals 

* Security: all files password protected 

* Options: expandable in the field 
■ Bus: Intel Multibus™ compatible 

* Languages: Pascal. BASIC, COBOL, fortran 

SYSTEM I..,.....$3509 

Z8001 CPU board with on-board ROM monitor 
32K dynamic RAM 

I/O board: 8 seriaf ports 

Back plane; 15-slots, Multibus™ compatible 

Case: switching power, fans, cage, fixtures 

SYSTEM i( ....$6659 

Z8001 CPU with memory management circuitry 
64K dynamic RAM 
I/O board: 8 serial ports 
FDC board; for 4 floppies, sgl/dbl density 
ZMOS: multi*userAtasking operating system 
Back plane: 15-slots, Multibus™ compatible 
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Disks: dual floppies (ss; sgl/dbl density) 

CRT: Dialogue 80 ™ interactive/edit terminal 
Call for further system specifications. 



AMPEX Dialogue 80™ 

Dialogue 80™ fully-fealured video terminal: 

- Full ASCII with numeric and edit keypads 
Elegant case with detachable keyboard 
Display 24 fines with 25th status line 
20 user programmable function keys 
2 pages display memory (4 optional) 

11 graphics and 21 control codes 
10 modes including block, protect, program 
Tran spa re nl mode displays control codes 

Dialogue 80™....$1045 

Dialogue 80™ with phone coupler. .,.1194 

Applications: word processing, data entry, interac¬ 
tive programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this inter¬ 
active terminal is the perfect match. 


Prices: Prepaid or Purchase Order Net 10 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems, 
interfacing cables free with all systems 
10% down fixes price, guarantees priority. 
MasterCard and VJ5A cards accepted. 




( 312 ) 684-3183 
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MICROCOMPUTER SYSTEMS V 

5710 Drexel, Chicago. IL 60687 
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70230, PRINCIPLES OF SOFTWARE ENGI¬ 
NEERING AND DESIGN. Marvin V Zelkowiiz et 
ill. $22,95 

-11785. DEBUGGING SYSTEM 3*0/370 PRO- 
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D H Rindfiehth £24.95 

60385. MANAGING THE SYSTEMS DEVELOP¬ 
MENT PROCESS, Charles l. Biggs ei aI. Provides 
every computer professional with nil the manage¬ 
ment tools and procedures necessary to keep the 
systems development process under control, on 
budget, and on lime, $24,95 

79240. SOFTWARE PSYCHOLOGY: Human Fac¬ 
tors in Computer and Information Systems, Ben 
Shneiderman, £24.95 

81845, SYSTEM/370 JOB CONTROL LAN¬ 
GUAGE. Gary De Ward Brown . Softc<i ve r. S13,50 
84238, 370/360 ASSEMBLER LANGUAGE PRO¬ 
GRAMMING. Nancy Stern et al. A step-by-step 
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coding. 516 pages. 8*4" Jt IF' Format. Softbound. 

$1950 

70745. A PROGRAMMER S GUIDE TO COBOL. 
William J. Harrison. $18.95 

70725-2, THE PROGRAMMER S ANSI COBOL 
REFERENCE MANUAL. Donald A. Sordillo. 
Counts as 2 of your 3 books. $27.95 

40010. COMPUTER POWER FOR THE SMALL 
BUSINESS* Sippl and Dahl A complete guide to 
micro and mint computers. $15.95 

80847. STRUCTURED MICROPROCESSOR 
PROGRAMMING. Morris Kriegeret at. How to use 
the 8080/8085 microprocessor instruction set and 
more. $20.00 

42213, DICTIONARY OF BUSINESS AND MAN¬ 
AGEMENT* Jerry M. Rosenberg Over 8000 en¬ 
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59920, MANAGEMENT: Tasks, Responsibilities, 
Practices. Peter F. Drucker The skills, techniques 
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modern management. 839 pages. " $17*50 

41625* DATABASE: A PROFESSIONALS 
PRIMER. David Kroenke. Covers even aspect of 
data base concepts, systems and applications.^ ^ 

79155. SOFTWARE INTERPRETERS FOR MI¬ 
CROCOMPUTERS. Thomas C Meinitre. $23.95 
34130. THE APPLICATION DESIGN HAND¬ 
BOOK FOR DISTRIBUTED SYSTEMS. Robert L 
Patrick. With 186 specific design hints. $19.95 


Take any 3 books 
for only $1.00 each 
(values to $74.90) 

You simply agree to buy 3 more books—at 
tiarrdsome discounts—within the next 1? months 


63187. MOVING ON UP: ADVANCE YOUR CA¬ 
REER BY CONTROLLING YOUR OWN PRO- 
MC >T I ON S. Ted Pollock . 59*35 

56360, INTRODUCTION TO PASCAL* Welsh and 
Elder. £14.95 

79167. SOFTWARE RELIABILITY GUIDEBOOK. 
Robert L. Glass. Analysis of technical tools available 
for so ft w a re desi gn ah d implementation. $18.95 
51955-2. A GUIDE TO THE SUCCESSFUL M AN- 
AGEMENT OF COMPUTER PROJECTS. 

1 famish Donaldson. Counts as 2 of your 3 hooks 

$34.95 

38968. THE COBOL ENVIRONMENT. Greater and 
Crawford. $20.95 

43735* THE EFFECTIVE EDP MANAGER. 3ft- 
ehuelR. Frank. A sound blueprint to help every EDP 
manager cope with today’s changing environment. 

49295-2, FUNCTIONAL PROGRAMMING: Ap¬ 
plication and Implementation, Peter Henderson. 
Rigorous and comprehensive. Counts as 2 of your 3 
booty S 28.00 

80155. STANDARDIZED DEVELOPMENT OK 
COMPUTER SOFTWARE* Part II. Robert C Tans* 
wort he. A detailed set of rules for software imple¬ 
mentation. Contains extensive appendices. £21.95 
37206. THE C PROGRAMMING LANGUAGE, 
Kemighan and Ritchie. So ft cover, $11*95 

79150-2. SOFTWARE ENGINEERING. Jensen and 
Tonies. All phases of software engineering with the 
emphasis on real applications in industry. Counts as 

2 of your 3 books. $2736 

42053-2* DESIGNING A DISTRIBUTED 
PROCESSING SYSTEM. Hamish Donaldson. In¬ 
cludes file strategy, communication networks and 
work flow design. Counts as 1 of your 3 books. 

$34.95 


65730. 1001 THINGS TO DO WITH YOUR PER¬ 
SONAL COMPUTER, Mark Sawusch With possi¬ 
ble applications, sample programs, ideas for Simu¬ 
la i in iz other electronic devices and much more. 

$12.95 

50045-2. GAME THEORY: Mathematical Models 
of Conflict. A. J. Jones. A brilliant introduction to the 
science. Counts as 2 of your 3 books. $45.00 

62641. MICROPROCESSORS: From Chips to Sys¬ 
tems, Rodnay Zaks, $25.00 
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44900-3* THE ENCYCLOPEDIA OF COMPUTER 

SCIENCE* Edited by Ralston and Meek. Monumen¬ 
tal 1.550-page volume covers software, hardware, 
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much more Over 1,000 charts* tables and illustra¬ 
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•IBM 2780/3780 Emulation 
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HARDWARE 

• Four Independent RS-232 
Communications Channels 

• IEEE 696 S“10G BUS Compatible 

• ALPHA MICRO Compatible 

• Programmable Baud Rates From 
75 to 300K Baud 

• On-Board Real Time Clock 

■ Interrupt Driven utilizing Z80 IM 2 
or Restart Vectors 

■ Receiver Quadruply Buffered for 
high speed throughput 

OTHER CP/M SOFTWARE 

• COBOL Compiler With Built-in 
Screen-Editing Capabilities 

•Legal and Medical Time 
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• Personal Financial Forecasting 
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• Job Costing 
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• Protocol Converters/Concentrators 

• MP/M 2-User Single Board 
Computer 
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time 55 nsec) 

• ADA Compiler For CP/M Systems 
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In fact, if we knew that the shortest 
possible route involving any five 
cities, then ending at city 1, covers 
300 miles, we would first ask if the 
distance from 1 to 4 is greater than 
100 miles (400 — 300), If it is, we need 
not bother with the 24 permutations: 

1.4, (2,3,5,6),1 

1.4, (2,3,6,5),l 

1 . 4 , ( 2 , 5 , 3 , 6),1 


Of course these shortest-possible- 
trip values (stored in an array called 
M in the program) are not obvious 
and must be calculated. Indeed, their 
calculation forms the solution to the 
problem. We first calculate M(2), 
which is the shortest possible trip 
touching any city other than city 1 
and ending at city 1. Next we 
calculate M(3), the shortest route in¬ 
volving two cities then ending at city 
1, using M(2) to reduce the number of 
permutations. Then M(2) and M(3) 
help in calculating M(4), and so on. 
Calculating each successive element, 
M(N), is approximately N times as 
complex as calculating the previous 
element. Because of powerful prun¬ 
ing, the time that is saved in 
calculating the higher-order elements 
of M more than makes up for the time 
spent in earlier M-element calcula¬ 
tions. 

In the 6-city problem, after 
calculating M(2) thru M(5), we 
slightly modify the routine to account 
for a fixed starting point* The 
resulting answer is the best route for 
the traveling salesman. 

It is largely thru use of this tech¬ 
nique that the 12-city problem 
requires less than one hour; it would 
normally require 40 days if all routes 
were fully evaluated. Put another 
way, of the 40 million possibilities, 
perhaps only several thousand need 
to be completely evaluated. 

The execution time can be reduced 
further by converting specific 
numeric variables to intergers. The 
program is shown in listing 1 using 
standard floating-point variables (to 
allow it to be applicable to most 
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Personal Computer 
System 


$79900 


NORTHSTAR 

Horizon II32K . 
Horizon II Quad . 

Horizon II64K_ 

Horizon Quad 64K 


234900 

279900 

299900 

339900 


TELEVIDEO 

912 

920 


74900 

79900 


HAZELTINE 

1420 . . . 
1500 . . . 
1510 
1520... 


79500 

84900 

104900 

122900 


0KIDATA 

Microline 80. 

55900 

S0R0C Technology 

10 120. 

IQ 140. 

F 

69900 

99900 

CR0MEMC0 

System 3. 

Z2H. 

599500 

799500 

TELETYPE 

43. 

Acoustic Coupler . 

94900 

17900 

DECwriter IV 

LA34. 

97900 

TEXAS INSTRUMENT 

810 Multi Copy 

Impact Printer .149900 

We ll meet or heat any advertised prices! 


Most items in slock for immediate delivery 
Factory sealed canons. Full manufacturer's guarantee 

DATA DISCOUNT CENTER 

135-53 northern Htird.. Rushing, N Y. 11354 

Visa • Masier Charge » N.Y.S. residents add Sales lax 
Shopping F 0 0. N.Y 

Phone Orders Call 212-895-5577 



































DEALERS: By now you know that it takes 


SOFTWARE 


TO SELL 


COMPUTERS 


and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 

If you are just looking for a G.L., A/P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Where can you find a 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell¬ 
out thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With our , . . , , 


$ 245 Dealer Demo System. 


we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 



Governmental/Educatlonal 


Financial Systems 


GL, A/P, A/R 
Payroll 

Cash Receipts/Disb. 
Job Costing 
Mailing List Mgmt. 
Medicai/Denlsl 
Office-Scheduler 
Patient Billing & A/R 
Insurance Forms 


Student Record Keeping 
and Scheduling 
Fund Accounting 


NTERNATIONAL 


Wholesale Distribution Sys 

Purchasing & Receiving 
Inventory Control 
Invoicing & Receivables 
Salesman Comm Report 
Backorder Management 


Manufacturing Inventory C 

Finished Goods Inventor 


Parts Inventory Mgmt. 


Parrs Purchasing & Rece 
Bill of Material 
Production Scheduling 



MICRO 


For details on our demo special, contact us at: 
8425 Ouivfra Road, Lenexa, Kansas €6215 
Rhone: (913) 886-8330 



YSTEMS 


J 





















Circle 271 on inquiry card. 


Circle 13 on Inquiry card. 


Mil stocks ’em all 
for faster delivery. 


No hidden charges. Prices include delivery. 
Ask about our “ QED " discounts. 
VISA and MasterCard orders accepted. 

VIDEO TERMINALS 

VT100 DECseop*,..,,.,™.S 1595 

VT132 □ E Cseop e. ,.................... 1995 

ADM-3A (dumb term I naO. 795 

ADM-3A+ {dumb terminal 875 

ADM-5 {dumb terminal) ..................... 945 

ADM-31 12 page buffer)..11$5 

ADM-42 (3 page buffer avail.) .. 2035 

1410 (Haze Iti ne du mb term ma I) .. 825 

1420 [dumb terminal) 895 

1421 (Consul 580 & A DM -3 A comp.) 850 

1500 (dumb terminal) .. 1045 

1510 (buffered)... 1145 

1520 (buffered printer port) .............. 1395 

1552 (VT5 2 compatibl e).. 1250 

GRAPHICS TERMINALS 
VTt00 with graphic5 pkg r „***.***..„,„, 31 GO 

ADM“3A with graphics pkg. 1995 

A D M-3 A+ w ith graph ics pkg. ............. 2075 

300 BAUD TELEPRINTERS 

LA34-DA DECwriter IV ...... 995 

LA34-AA DECwriter IV 1095 

LA36 DECwriter II ... 1295 

Teletype 4310 .. 1095 

Teletyp# 4320 . 1195 

Diablo 630 HO___ 2295 

Diablo 1640 KSH __ 2775 

Diablo 1G50 KSR .. 283-5 

Tl 743 (portable). 1190 

Tl 745 (port/burli-in coupler!..—.. m * 1485 
T! 763 (port/bubble memory) ........... 2545 

T( 765 (port/bubblB/b,i, coupler) ...... 2595 

600 BAUD TELEPRINTERS 

Tl 8 25 RO imp* % ___>__ 1450 

T| 825 KSR impact .... 1570 

Tl 025 RO Pkg.... 1625 

Tl 825 K5R Pkg. .. 1795 

1200 BAUD TELEPRINTERS 

LA 120 RO (forms pkg.) .... 2295 

LA 120-A A DECwbtet IH (forms pkg.) 209S 

LA ISODECprinter I ..1. 2295 

Tl 783 (portable) —.— 1645 

Tl 785 fport/built-m coupler)... 2270 

T) 787 (port/InternaI modem) ... 2595 

Tl 810 RO impact.... 1760 

Tl 810 RO Pkg.... 1950 

Tl 820 KSR impact.2025 

Tl 820 RO__ 1850 

Tl 820 KSR Pkq....^ 2195 

Tl 820 RO Pkg. ......, 2025 

2400 BAUD 

Dataproducts M2-00 (2400 baud) ........ 2595 

DATAPRODUCTS LINE PRINTERS 
6300 (300 LPM band) ....................... 5535 

8600 (600 LPM band) ..„.. 6861 

2230 {300 LPM drum) ... 7723 

2260 (600 LPM drum) ..9614 

2290 (900 LPM drum) ..... 1 2655 

ACOUSTIC COUPLERS 

A/J A242-A (300 baud arig.) ,.— . 242 

A/J 247 (300 baud orig.) ... 315 

A/J A0342 (300 ba u d Of i g. / ans,). 395 

A/J 1234 (Vadie compatible). 895 

A/J 1245 (300/1200 Bell comp !. 695 

MODEMS 

G D C 103A3 (300 baud Gell I... 395 

GDC 202S/T (1200 baud Bell). 565 

GDC 212 A (300/1200 baud Bell) ..... 850 

A/J 1256 (Vadic compatible).. 825 

A/J 1257 (triple modem w/phone] ..... 975 

CASSETTE STORAGE SYSTEMS 

Techtran 816 (store/forward) . 1050 

Tachtran 817 (store/for/speed up) ..... 1295 

Techtran BIS (editing) 1795 

Techtran 822 (dual) .. 2295 

M F E 5000 (editi ng) . 1495 

FLOPPY DISK SYSTEMS 

Techtran 950 (llors/lorward) *.. 1395 

Techtran 951 (editing) 1995 



Distribu tor^ New York, New Jersey and Ohio. 

New York: 

516 482-3500,212 895-7177,518/449-5059 
Outside N.YJJ800/545-8O16 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 


readers' systems). Those with a ver¬ 
sion of BASIC supporting integer 
variables (eg; TRS-80 Level II and 
TSC Extended BASIC) may wish to 
alter the program to decrease the 
execution time by about 15%. All 
numeric variables may be changed to 
integers except the arrays R and A, 
and the scalar variables XI, Yl, X2, 
Y2, XT, YT, ZT, and TP. The percent 
sign (%) is the standard symbol used 
to indicate an integer variable in 
BASIC. Therefore, all references to 
elements of T may be changed to T%, 
and, in like manner, all references to 
elements of K may be changed to 
K%. 

How to Use the Program 

In this section we discuss two 
examples. Each illustrates certain 
features of the program and how they 
are used. In listing 2, we assume that 
a traveling salesman is responsible for 
visiting 12 cities in Illinois, in no par¬ 
ticular order. 

The program begins by prompting 
the user to supply the number of 
destinations to be visited, in this case 
12. The program then gives the user 
three methods for entering the loca¬ 
tion of the cities. The first method 
allows the user to supply the location 
of the cities in rough polar coor¬ 
dinates, using a distance from a 
reference location and an angle in the 
form of a map heading (ie* N, S, 
NNW, etc). 

The second method allows the user 
to supply the location of the cities' 
polar coordinates, using a distance 
from a reference location and an 
angle from a reference direction 
expressed in degrees. 

Both of these methods force the 
user to supply the location data with 
respect to a reference. In listing 2, the 
reference is the city of Chicago. Any 
point may be a reference. In fact, the 
reference point need not be one of the 
cities in the problem. However, there 
must be only one reference point. 
With the data supplied exclusively 
thru these methods, the program con¬ 
structs an ''inter-destination" table, 
which gives the distance from every 
city to every other city. All computed 

Text continued on page 284 



THINKING ABOUT 
DATA INTERFACE 
OR 

COMMUNICATIONS 
CABLE ASSEMBLIES? 

THINK 

RLUSONI 

Allison Data Communications Is 
the most technologically ad¬ 
vanced manufacturer of Data 
Interlace cable or Communica¬ 
tions Cable Assemblies in the 
industry, so we can deliver the 
quality you want, at the prices you 
need. 

Low Cost, High Quality and Fast 
Delivery is our commitment to you. 

Think Cost, Think Quality, Think 
Allison, The new leader in the field. 

Allison Data Communications 
Cables Include: 

* EIA RS 232C 

* EIA RS 499 

* TEFLON AIR PLENUM 

* COAXIAL 

* RIBBON 

* TELCO 

* CUSTOM 

We can also develop and pro¬ 
duce any type of cable needed 
In special applications. Our 
Technical Representatives will 
be happy to provide you with 
any assistance you might need. 

If you ore thinking about Cable 
... Think Allison! 


ode 

ntiLISON DBm COMMUNICATIONS 

1290 MOTOR PARKWAY, 
HHPPRUG€, N€LU YORK 11788 

(S16) 234-2010 • (212) 895-6449 
TUJX: 510-227-8892 
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The MX-100. Not just better. Bigger. 

Epson. 


Our MX-SO was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. Bat the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be¬ 
lieved. For starters, we built in unmatched correspon¬ 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
papeT to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are practically unbelievable. 
But there's something about the MX-100 that goes far 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a largo prob¬ 
lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer, 

EPSON 

EPSON AMERICA, INC. 



23844 Hawthorne Boulevard * Torrance, CA 90505 * (213) 378-2220 
See the whole incredible. Epson MX Series of printers at if our Authorized Epson Dealer . 


Circle 144 on inquiry card. 


BYTE July 1981 261 














Listing 1: The source listing for the traveling-salesman program in TSC BASIC. All variables are shown as floating-point variables. 
However, changing specific variables to integer-type will decrease the execution time by about 15%. A copy of the program is 
available on a 5-inch floppy disk for those using a compatible computer system. 


iu INCUT "MOM MANY DESTINATIONS "t N 

20 ir N<4 THEN PRINT "TOO FEW TOWNS* DO IT YOURSELF!" t GOTO 10 
30 DIM D(N*N>* T<N+1>* C<N+1>, K< N+l ) 

40 DIM N$<N)* R(N)r A<N), A$< N )* M< N ) 

60 REM * INSTRUCTIONS FOR SELECTING INPUT METHOD * 

80 PRINT{PRINT 

90 PRINT "TYPE 1 IF YOU WANT TO INPUT THE ANGLE AS MAP DIRECTIONS" 

100 PRINT TABC 9)} ,, <E*G. SW> NNW, E, ENE ETC.)" 

110 PRINT 

120 PRINT "TYPE 2 IF YOU WISH TO INPUT THE ANGLE USING POLAR COORDINATES" 
130 PRINT TAB(9)5"(E.G. 0 DEGREES=EAST> 270 DEGREES=SOUTH ETC.)" 

140 PRINT { PRINT "TYPE 3 IF YOU WISH TO INPUT ALL DATA VIA THE" 

150 PRINT TAB( 9)»"INTER-DESTINATION TABLE." 

160 PRINT { INPUT "METHOD 1. 2, OR 3 “i IM 

170 IF IMOl AND IM<>2 AND IM<>3 THEN 160 

180 IF IM=3 THEN 590 

190 REM #*** CONSTRUCT INPUT TABLE 

200 FOR M-l TO N 

210 GOSUB 2490 

220 NEXT M 

230 REM **** DISPLAY INPUT DATA TABLE 
240 PRINT { PRINT 

250 PRINT TABUS)} “INPUT DATA TO BE USED" 

260 PRINT TAB< 8 )} "DESTINATION DISTANCE BEARING" 

270 FOR M=1 TO N 
280 IF IM=1 THEN 300 

290 PRINT Mf “} N*<M)} TAB< 32 >f R( M)} TAEK49)} A( h ) { GOTO 310 

300 PRINT M* "} N4(M)} TAB<32)} R( M )} TAB<49>5 At( M) 

310 NEXT M 

■'”) A p f U dr iUb uL> y_r iXr ,1 r Ut ,1 ■ .If Jb «JL- %■. |T • -db Jj iJL Jj t±T tJj* uL* 1 JLr ■■Xi 1 -ilf ■iX,- i±*- %ir lA- Xc vL- vi- tJt l±r 

■l3 U i\ d || ^ * T * * ^ * * * * * * ^ * T* * * 'P ^ ^ ® ■HP * * * T T * * ^ HP ^ ^ ® 

330 REM * EDIT MODE FOR EDITING INPUT DATA * 

340 REM #****#**#**#*##*##*#****##***#*#*#** 

350 INPUT "DO YOU WANT TO EDIT ANY (Y/N) "f Gt 
360 IF LEFT$(Q$»1)="N" THEN 430 

370 PRINT { PRINT "TYPE 0 TO END EDITING WHEN ASKED "WHICH ONE" . " { PRINT 
380 PRINT { INPUT "WHICH ONE “} M 
390 IF M=0 THEN 230 

400 IF MCI OR M>N THEN 380 ELSE GOSUB 2490 
410 GOTO 380 

420 REM ##########*#######*########*######### 

430 REM * CONSTRUCT INTER-DESTINATION TABLE * 

440 REM ## ###### 3ft 3|C ifc ##### # *# # # ## ### ## 

450 FOR M=1 TO N-l 

460 Y1=R< M ) * SIN< AC M >#.01745329 > 

470 X1=R< M ) * CQSC A( M )*.01745329) 

480 FOR L=M+1 TO N 

490 Y2=R( L) # SINC A<L>*,01745329 ) 

500 X2=R( L ) * COSCACL >*,01745329) 

510 IF X1>X2 THEN XT=X1-X2 ELSE XT=X2-X1 
520 IF Y1>Y2 THEN YT=Y1-Y2 ELSE YT=Y2~Yi 
530 ZT=SGfi<XT*XT -f YT*YT ) 

540 B( M*L )=ZT I DC L *M )=ZT 
550 NEXT L 
560 NEXT M 
570 GOTO 680 

ILT /‘V r' t V ' * IJj ijj t.Jl> tL- ’,1^ iX' *X' iXz iX* tJ> tX 1 iJLr X 1 'JU --J-- *JL- \JL |JL- d- tXr ■JL- iX- d - %i_* iXr .Xr iJLr sjjw- *JL- UL 1 '-A.- yL; iJL- -db *J - Jj- j_- -J- d r ^Xt v L-- -iJL- yL- ■JL - iJl- tJL 1 iX -X ,jL- -Xr ULt -JL Jj- •-£- iX> yLf iJLr 

■*_J Cf | \ C3-1 1 il T l nr-* nP HP ■hP -tp* AT- ^T- ^ ^ T' ‘Hr- Nr»• ^T - ‘T- ^ HP ^Tn- ^P 


Listing 3 continued on page 264 
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BASIC09 

has a dual personality. 


One 
craves 
meat-and- 
potatoes 
BASIC. 


Some people say BASIC09 is really a 
PASCAL in disguise, others say it's still 
BASIC, You’ll understand this delightful 
dilemma when you look at both versions of 
the "bubble sort” program shown below: 
both can be run by BASIC09. The program 
on top is unstructured and hard to under¬ 
stand, but it’s traditional BASIC. The pro¬ 
gram on the bottom is well-structured and 
easy to follow, a virtue of PASCAL, With 
BASIC09 you can program either way, or 
mix the best of both. It’s like getting two 
languages for the price of one. 


SORT AN ARRAY 
IN ASCENDING SEQUENCE 


90 

DIM A(5) 

100 

1-5 

110 

IF 1 = 1 THEN 200 

120 

FOR J=1 TO l-l 

130 

IF A(J)<-A(J + 1) THEN 170 

140 

T = A(J + 1) 

150 

A(U1)-A(J) 

160 

A(J)=T 

170 

NEXT J 

180 

1=1-1 

190 

GOTO 110 

200 

RETURN 


DIM array(5) 
outer-5 

WHILE outer> 1 DO 
outer=outer-1 
FOR inner-1 TO outer 
IF array( i nner)> » array (in ner +1) THEN 
temp =array(inner +1) 
arrav(inner+1) =array(inner) 
array(inner)=temp 
ENDIF 
NEXT inner 
ENDWHILE 
RETURN 


Makes programs better 

8ASIC09 has five kinds of loop structures: 
WHILE *. DO, REPEAT .. UNTIL, 



LOOP ,, ENDLOOP, FOR .. NEXT and 
IF . .THEN .. ELSE. If one of the five 
built-in data types {byte, integer, real, 
string, and boolean) doesn’t suit the pro¬ 
blem, you can make a new one of your lik¬ 
ing with the TYPE statement. Need a tree, 
linked list* or symbol table? Complex non- 
rectangular data structures using any com¬ 
bination of data types are easy to define. 
Modular programming breaks down large 
programs to smaller, more manageable 
elements, BASIC09 lets you create in¬ 
dependent program modules called "pro¬ 
cedures" with local variables for recursion 
plus parameter passing to any other 
BASIC09 or machine language procedure. 
There is a complete set of statements for 
device-independent sequential or random 
I/O. plus a superlative PRINT USING 
system. 

Makes programs faster 

No full-feature BASIC for any 8-bit 
microprocessor is faster than BASIC09, 
because it is an interactive compiler. As 
each program line is entered, it is instantly 
compiled to a smaller* faster form. Because 
BASIC09 automatically converts programs 
back to original "source” form for listing, it 
js as friendly and easy-to-use as traditional 
interpreter BASICs, Each procedure can be 
independently compiled to position- 
independent, reentrant, ROMable 
format. Microware® developed a 
new ultra-fast 9-digiLaccuracy 
floating point math system just 
for BASIC09. And if that's still 


The 
other 
prefers 
Programme 
ala Pascal. 


not fast enough, there’s BYTE 
and INTECER arithmetic. 

Features that make 
programs easier to write 

The compiler is integrated with a full- 
feature string AND line-number oriented 
text editor. If you make a mistake, 

BASIC09 tells you instantly. String-oriented 
commands such as search, change, change 
all occurances* delete, and insert can be 
used on programs with or without line 
numbers. There's an automatic line 
renumbering function too. 

Features that make 
programs easy to test 

Debugging often takes longer than writing 
a program. That's why BASIC09's integral 
high-level debugger sets it apart from all 
other compiled OR interpretive languages. 
The TRACE command shows you each 
statement executed in BASIC form, plus 
the result of any expression evaluation, 
STEP lets you run one or more statements 
at a time. LET and PRINT allow you to ex¬ 
amine or change the values of variables, by 
name, STATE lists procedure calling order. 
And there are nine other debug com¬ 
mands. If you need to correct a program, 
you can edit, recompile* and rerun it in 
seconds. 

Microware® software is available for most 
popular 6809 computer systems. Source 
listings and yearly maintenance update 
service are sold separately for most pro¬ 
grams. 

Write or call for our free catalog. We 
accept phone orders and MasterCard and 
VISA orders. 



MICROWARG, 

Microware Systems Corporation 
5835 Grand, Des Moines, la 50312 
(515) 279-8844 TWX 910-520-2535 

For compatible hardware see G1MIX ad On page S6. 
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Listing 1 continued: 

590 REM * INPUT VIA INTER-DESTINATION TABLE, GET DESTINATION NAMES * 

600 REM ********************************************************** 

610 FOR M=1 TO N 

620 PRINT M» ". NAME OF DESTINATION "» 

630 INPUT N* 

640 N*< M )=N$ 

650 NEXT M 

660 PRINT t GOTO 730 

670 REM *********************************** 

680 REM * DISPLAY INTER-DESTINATION TABLE * 

690 REM *********************************** 

700 INPUT "DO YOU WANT TO EDIT OR EXAMINE THE INTER-DESTINATION TABLE “ » G$ 

710 IF LEFT*<Q*,l)=”N" THEN 1080 
720 PRINT { PRINT 

730 PRINT TAB(15)5 "**** INTER-DESTINATION TABLE ****" 

740 PRINT TAB<14)» "(VALUES ROUNDED TO NEAREST INTEGER)" 

750 FOR M=1 TO N 

760 PRINT TAB< 5*M-1)» M» 

770 NEXT M 

780 FOR M=1 TO N 

790 PRINT?PRINT M* ","i TAB< 5 H 

800 FOR L=1 TO N 

810 PRINT INT( D< M,L >+.5 )l TAB(5*L+4)» 

820 NEXT L 
830 NEXT M 
840 PRINT 

850 REM ************************************************* 

860 REM * EDIT MODE FOR EDITING INTER-DESTINATION TABLE * 

870 REM ************************************************* 

880 INPUT "DO YOU WISH TO EDIT ANY VALUES (Y/N ) ", 0$ 

890 IF LEFT$(Q$,1 )="N“ THEN 1080 
900 PRINT:PRINT 

910 PRINT "TO ALTER* USE FORMAT : FROM,T0,NEW DISTANCE.” 

920 PRINT "FOR EXAMPLE, 2,4,512 ALTERS THE DISTANCE FROM DESTINATION 1" 

930 PRINT "TO DESTINATION 2 TO 512. DISTANCE FROM DESTINATION 2 TO" 

940 PRINT "DESTINATION 1 IS ALSO CHANGED." 

950 PRINT "INPUT 0,0,0 TO LEAVE EDIT MODE." 

960 PRINT:PRINT 
970 1=1 

980 PRINT Ii "5 “FROM,TO,DIS="J 
990 INPUT M,L,DI 
1000 IF M=0 THEN 680 

1010 IF M=L THEN PRINT "ILLEGAL INPUT” : GOTO 980 

1020 IF M<1 OR M>N OR L<1 OR L>N THEN PRINT "ILLEGAL INPUT" : GOTO 980 

1030 D< M,L >=DI 

1040 D(L,M)=DI 

1050 1=1+1 • 

1060 GOTO 980 

1070 REM **************************************** 

1080 REM * GET STARTING AND ENDING DESTINATIONS * 

1090 REM **************************************** 

1100 INPUT "WHAT IS YOUR BEGINNING LOCATION "y BL 

1110 IF BL<1 OR BON THEN 1100 

1120 INPUT "WHAT IS YOUR ENDING LOCATION EL 

1130 IF EL<1 OR EL>N THEN 1120 

1140 IF BL=EL THEN K=N ELSE K=N~1 

1150 IF K<4 THEN PRINT "TOO FEW TOWNS, DO IT YOURSELF!" : GOTO 108u 
1160 IF BLOEL THEN T( 1 )=BL : C( 1 )=BL : T( K+l >=EL : C(K+1)=EL : GOTO 1290 
1170 REM **** BEGINNING AND ENDING POINT IS SAME, FIND OPTIMUM POINT 
1180 SV=0 
1190 FOR M=1 TO N 

Listing 1 continued on page 266 
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we carry it all 


Atari* Software 

VisiCalc ... 149 

CX4101 Invitation to Programming 1 ,. 17 

CX4104 Mailing List. . 17 

CX4102 Kingdom. 13 

CX4103 Statistics. 17 

CX4105 Blackjack. 13 

CX4106 Invitation to Programming 2 .. 20 

CX4107 Biorhythm.. 13 

CX4108 Hangman 13 

CX4109 Graph it.17 

CX4111 Space Invader.. 17 

20 
13 
13 
20 
45 
45 
45 
13 

45 
20 
21 

46 


Taik & Teach Courseware: 
CX6001 to CX601 7. 


A 


everything for Commodore 
and Atari 


Atari 9 Peripherals: 


CX4110 Touch Typing . 

CX4115 Mortgage & Loan Analysis... 

CX4116 Personal Fitness Program ... 

CX4117 Invitation to Programming 3 . 

CX4118 Conversational French.. 

CX4119 Conversational German, 

CX4120 Conversational Spanish 

CX4121 Energy Czar ... 

CX4125 Conversational Italian 
CX8108 Stock Charting... 

CXL4001 EducationalSystem Master. 
CXL4002 Basic Computing Language. 

CXL4003 Assembler Editor,... 46 

CXL4004 Basketball. 30 

CXL4005 Video Easel. 30 

CXL4006 Super Breakout. 30 

CXL40Q7 Music Composer. 45 

CXL4009 Chess. 30 

CXL4010 3-D Tic-Tac Toe .. 30 

CXL4011 Star Raiders. 33 

CXL4015 TeleLink. 20 


16K... 

_ $349 

Recorder. 

. 59 

Disk .. 

. 469 

Disk .. 

. 1199 

Printer..... 

..... 359 

Printer,.... 

. 629 

Modem. 

..... 159 

Interface Module. 

. 139 


Atari® Accessories 

CXS53 1 6K RAM. 89 

CX70 Light Pen. 64 

CX30 Paddle. IS 

CX40 Joystick. IS 

CX86 Printer Cable. 42 

C016345 822 Thermal 

Printer Paper.. 5 

CAO160S7 825 80-col, 

Printer Ribbon 

(3/box). 17 

Microtek 1 6K RAM.. 79 

Microtek 32K RAM. 179 



23 


ATARI 800" 

with 32K RAM 



only $759 


Printers 


NEC 5530. 2495 

Diablo 630. 2195 

Trendcom 100 . 299 


Starwriter.$1495 

Trendcom 200... 489 

Paper Tiger 445G. 769 

Paper Tiger 460G. 1219 

Epson MX-80 . 499 

Tally 8024...,. 1699 


0 commodore 


VIC-20... 

4032 N .... 

8032 ... 

CBM 4022 Printer. 
CBM 4040 Drive .. 
CBM 8050 Drive ., 
CBM C2N Drive... 
PET-1 EEE Cable.. . 
(EEE-tEEE Cable.. 


$ 279 
1080 
1499 
669 
1039 
1449 
87 
37 
46 


Disks 


Maxell Disks... 10 for $36 

Syncom Disks,.10 for 29 

Atari Disks... 5 for 22 


Software 

EBS Accounts Receivable 

inventory System.*.$595 

GZZ information System. 329 

BPI General Ledger. 329 

Tax Package.... 399 

Dow Jones Portfolio Management ,, 129 

Pascal... 239 

WordPro 3 (40 coi,). 186 

WordPro 4 (80 col.). 279 

WordPro 4 Plus (80 col,)..,,,. 339 

Word craft 80 . 319 


No Risk- 


Please Call Between 11AM & 6PM 
(Eastern Standard Time) 


No Deposit On 
Phone Orders - 
COD or 

Credit Card - Sh 
Prepaid Orders 

* on all in stock units 


( 800 ) 233-8950 


ipped Same Day You Call* 
Receive Free Shipping 



Computer Mail Order 501 E. Third St., Williamsport, PA 17701 (717) 323-7921 


Circle 77 on inquiry card. 
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Listing I continued: 

1200 SU=0 

1210 FOR L=1 TO N 

1220 SU=SU + B( L»M ) 

1230 NEXT L 

1240 IF SU>SV THEN OL=M J SV=SU 
1250 NEXT M 

1260 IF K<4 THEN PRINT "TOO FEW TOWNS* DO IT YOURSELF!" { GOTO 1080 
1270 T< 1 )=0L I CC 1 )=0L t T( K+l )=0L I C< K+l >=0L 
1280 REM ****************************************** 

1290 REM * CALCULATE TOTAL POSSIBILITIES FOR TRIP * 

1310 TP=1 

1320 FOR M=1 TO K-2 
1330 TP=TP#( M+l ) 

1340 NEXT M 

1350 PRINT "TOTAL POSSIBILITIES FOR TRIP ■i TP 
1360 REM ******************************************** 

1370 REM * CALCULATE POSSIBLE DESTINATIONS TO VISIT * 

-| j^| ^ j~ ^ ^ ^ ^ s|r ^ ^ ^ 1.^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

1390 FOR PP=2 TO K 
1400 FOR M=1 TO N 
1410 FOR L=1 TO K+l 
1420 IF M=T< L ) THEN 1450 
1430 NEXT L 
1440 T(PP )=M 
1450 NEXT M 
1460 NEXT PP 

1470 REM ***************************************************** 

1480 REM * PREPARATION COMPLETE» NOW CALCULATE SHORTEST TRIP,* 

1490 REM * HOWEVER» BEFORE EXECUTING GENERAL TRIP ROUTINE * 

1500 REM * FIRST COMPUTE SPECIAL CASE OF P=2, * 

1510 REM ***************************************************** 

1520 M< 2 >=32000 
1530 FOR L=2 TO K 
1540 S=B( T< L )*T( K+l )) 

1550 IF S<M( 2 ) THEN M( 2 )=S t C< 2 >=T( L > 

1560 NEXT L 

1570 REM ************************* 

1580 REM * GENERAL CASE FOR P>2 * 

1590 REM ************************* 

1600 LL=2 t LU=4 
1610 SW=32000 : F=0 
1620 FOR PP=3 TO K+l 

1630 IF PPOK+1 THEN P=PP ELSE P=K J LL=1 i LU<=3 

1640 FOR L=1 TO K 

1650 K<L)=L 

1660 NEXT L 

1670 H=LL+1 

1600 IF H< V P THEN i!920 

1690 REM **** CALCULATE TOTAL DISTANCE FROM TOWN 2 THROUGH P + P TO K+l 
1700 S=0 

1710 IF H<4 THEN 1750 
1720 FOR M=LL TO H-2 
1730 S=S + DC T< M >»T( M+l ) > 

1740 NEXT M 

1750 SD-S + DCTCH-l )»TCH)> + DC TC H )»TC K+l > ) 

1760 REM **** SAVE DISTANCE AND TOWNS OF TRIP IF IT IS A BETTER ROUTE 

1770 IF SD>SW THEN 1820 

1780 SA=SD t SW=SD 

1790 FOR L=2 TO K 

1800 C< L )=T( L ) 

1810 NEXT L Listing 1 continued on page 270 
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$ 339 

10MB 

HARE 
DISK 

YOU'VE BEEN 
WAITING FOR 


XCOMP introduces a complete micro-size disk 
subsystem with more,.. 

« MORE STORAGE 

• MORE SPEED 

• MORE VALUE 

• MORE SUPPORT 


SI 00 users . . . The XCOMP subsystem is now 

with -(q megabytes of storage; 5 megabytes 
a™ available at $2,898.00. Compare the price and 
features of any other 5%-inch — or even 8-inch 
system, and you'll agree that XCQMP's value is 
unbeatable. 


MORE SOFTWARE 

Included with the syst™ 
matting, I/O drivers for _ ... , 

CP/M driver attach program. Support software and 
drivers for MP/M® and Oasis® are also available. The 
sophisticated formatting program assigns alternate 
sectors for any weak sectors detected during format¬ 
ting, assuring the lowest possible error rate — at least 
ten times better than floppies. 


WARRANTY 

The system has a full one-year warranty on parts and 
workmanship. 


OUTPERFORMS OTHER HARD DISKS 

Floppy disk and larger, more expensive hard disks are 
no match for this powerful little system. More data is 
available on every seek: 64K on 1 0MB and 32K on 
5 MB. Faster seek time too — an average of 70MS. It 
provides solid performance anywhere with only 20 
watts of power. Data is protected in the sealed 
enclosure, and the landing zone for heads provides 
another margin of safety. The optional power board 
plugs directly Into the SI 00 bus and provides power 
for the drive. 

FAST CONTROLLER 


ALSO AVAILABLE FROM XCOMP 

* General Purpose controllers (8 bit interface), with 
easy interface to microprocessor-based systems. 

* GP controller adapter that plugs directly into most 
Z80 computers 

* ST/R GP controller for the SMB and 1 0MB drive 
above, with ST506 type interface. 

* SG/R GP controller for SA1 OOO interface, 

* SM/R GP controller for storage module drives. 

* ST/S, SG/S, and SM/S, same as above, for the 
SI 00 bus. 


The XCOMP controller is the key to this system's 
high efficiency operation. Speed-up features include 
interleave without table lookup, block-deblock with 
controller buffer, and read lookahead. OEMs world¬ 
wide have already proven the outstanding perfor¬ 
mance of the XCOMP controller. 



Quantity discounts available. Distributor, Dealer, and 
OEM inquiries invited. 

See your local Dealer, or call: 

XCOMP, Inc. 

7566 Trade Street 
San Diego, CA 921 21 
Tel: (714) 271-8730 
Telex: 182786 


XCOMP 


Circle 430 on Enquiry card. 







Key Variable Definitions 
Variable Description 

A() This array is used to store the 
polar coordinate angle of the 
destination, // map headings 
(N.5W,...) are used as input 
data, they are concerted to 
an angle before they are 
stored in this array. 

AS() This ariay is used to store 
map headings for the destina¬ 
tions if the user enters the 
data using this method. 

BL User-specified beginning 
location of the trip. 

CO This array contains the route 
of the shortest trip found thus 
far. Each time the shortest- 
trip-search routine finds a 
path shorter than that 
previously encountered, the 
cities that make up this newly 
found shortest route must be 
saved to expedite the search¬ 
ing of subsequent routes, 
When the program ends , the 
C array contains the answer 
to the problem. 

D() This two-dimensional array 
contains the inter-destination 
table. 

EL User-specified ending loca¬ 

tion of the trip. 

F This flag variable is used in 

evaluating trip distances , 
When the last city in a se¬ 
quence is changed, the new 
distance is calculated by 
merely correcting the 
previous distance for the 
change in the last city. 
However, some changes re¬ 
quire a change in the next-to - 
last city as well. The flag 
alerts the distance-calculation 
routine that such a change 
has been made. This forces 
the routine to calculate the 
entire distance of the se¬ 
quence from the beginning. 
H f K(H) The combinatorial algorithm 
used requires that destina¬ 
tions he changed and 
evaluated for a possible 
shortest route , Given a se¬ 
quence of cities (stored in 
array T), these two variables 
tell the program to exchange 
the Hth city in that sequence 
with the city whose position 
in the sequence is K(H). 

IM Three input methods are 

available to input the loca¬ 
tion data to the program. 
This variable is equal to 1, 2, 


or 3, depending on the input 
method the user chooses. 

L A variable used to control a 
FOR...NEXT loop. 

LL,LU After all of the elements of 
M are calculated, limits LL 
and LU are changed from 2 to 
1 and from 4 to 2 respective¬ 
ly: then the last M-element 
calculation is repeated. 
Changing these limits brings 
the fixed starting city into the 
calculation, and the resulting 
minimum path is the solution 
to the traveling-salesman 
problem, 

OL Optimum location to start 

and end the trip. If the user 
requests that the starting and 
ending point be the same, the 
program calculates the op¬ 
timum location to begin and 
end, for greatest efficiency in 
calculating the routes. When 
the shortest trip has been 
found by the program, the 
point used in the calculation 
is rotated back to the point 
requested by the user if the 
optimum location differs 
from that specified by the 
user. This step substantially 
reduces the total execution 
time by making optimum use 
of decision-tree pruning. 

M A variable used to control a 

FOR...NEXT loop, 

M() The shortest-trip-search 

routine begins by searching 
for the minimum distance 
from a single city to the end¬ 
ing location specified by the 
user. The program then 
searches for the minimum 
distance from any two cities 
ending the route in the loca¬ 
tion specified by the user . 
This process continues until 
the shortest route is found. 
This array is used to store the 
minimum distance found for 
a particular number of cities. 
It is used extensively to 
reduce the search time by 
preventing obviously poor 
routes from being evaluated. 

N f K The loanable N represents the 
number of destinations 
specified by the user at the 
beginning of the program * 
The variable K may or may 
not be equal to N ♦ // the user 
wishes to start and end in the 
same location , K = N. How¬ 
ever, if the starting and end¬ 


ing point differ t K = N — 1. 

N$() This character-string array is 
used to store the names of the 
destinations specified by the 
user (ie: New York, Chicago, 
etc). 

P This variable indexes the 
M-element calculations. As P 
sequences from 2 thru K, 
each of the elements of M is 
calculated in turn. 

PP A variable to control a 
FOR.,,NEXT loop. 

R() This array is used to store the 
distances from the reference 
location to all destination 
points. The value is supplied 
by the user for each of the 
destinations. 

S r SA f Th ese v a riab les are all used in 
SD,ST, the shortest-trip-search 

SW routine. They represent the 
results of various partial or 
complete distance calcula¬ 
tions. 

SU.SV These variables are used to 
calculate the optimum loca¬ 
tion to begin and end a trip. 
The optimum location may 
or may not coincide with the 
location specified by the user. 
See the definition of variable 

OL 

TP This variable equals the total 
number of possible combina¬ 
tions for a trip. It is r?of wsetf 
by the program / it is cal¬ 
culated to give the user an 
appreciation of the number 
of possible routes. 

T Each of the destinations sup¬ 
plied by the user is 
represented by a number 
stored in this array. This 
array is permuted many times 
before the final result is found 
and stored in the array C. 
Xl,X2, All of these variables are used 
XT,Y1, to calculate the distance be- 
Y2 ( YT, tween cities. They serve as 

ZT the basis for the construction 
of the inter-destination table. 
The variable pair XI, YJ and 
the pair X2, Y 2 represent the 
x and y components of two 
cities with respect to the 
reference location. The 
variable pair XT and YT are 
the x and y components of 
the absolute distance between 
the fioo cities, irrespective of 
the reference. These two 
-variables are used to compute 
the line-of-sight distance ZT 
between the two cities. 








LOWEST PRICE - BEST QUALITY 


NORTH STAR 



North Star Horizon 2 

2-5Vi Disk Drives 
32K Double Den 
Factory assem. & tasted 
Factory guaranteed 



POWERFUL NORTH STAR 
SUPERB FOR BUSINESS 

FACTORY ASSEMBLED & TESTED 
HORIZON-2-64K-DOUBLE DEN 
HORIZON-2-32K-QUAD DENSITY 
HORIZON-2-64K-QUAD 
HORIZON RAM ASSM 16K = $279 

HORIZON RAM ASSM 48K = $679 

HORIZON DISK DRIVE SALE 
DOUB DEN 

NORTH STAR HARD DISK IB Mb 


$2697 

BASIC FREE 
& SCIENCE 


LIST 

$4195 

$3995 

$4495 


SAVEI 

$5375 


NORTH STAR TIME SHARING MULTI-USER 


ONLY 
$3062 
$2916 
$32B1 
32K = $479 
64K = $879 

$ 445 
$3923 
CALL 


SUPERBRAIN 


ZENITH 

__ 



SUPERBRAIN QD G4K 

List $3995 only $2995 


Z-89 48K 
List $2895 only $2299 


TERMINALS Z-19 $725 

only $725 


INTERTUBE III 


DYNABYTE COMPUTER—SAVE—PHONE 

EPSON MX-80—PHONE 
ANADEX 9501 $1349 
NEC PRINTER $2639 
TRACTOR, 

THIMBLE, 

RIBBON 

DIP-81 $395 

TEC LETTER QU AL $1599 




InterSystems 

ITHACA INTERSYSTEMS 2A 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O—with interrupts 
FDCH Disk Controller 
20 slot motherboard 

CALL FOR PRICE— 

TOO LOW TO ADVERTISE! 

PASCAUZ + THE FASTEST PASCAL $375 
Z-8000 & CACHE BIOS—POWERFUL—PHONE 
8086 16 BIT CPU & SUPPORT CARD SEATTLE $695 
CALIFORNIA COMPUTER 221 DA ONLY $1795 

MORROW 8” DISK 

DISCUS 2D + CP/M* 600K ONLY $929 
DISCUS 2 + 2 + CP/M® 1-2 MEGA 8. $1240 
ADD DRIVES 2D —$650 2 + 2 = $975 
2D-DUAL + CP/M® ONLY $1540 

FREE MBASIC FROM MORROW!? 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4995 ONLY $3919 
CP/M® IS INCLUDED! 


SAVE ON MEMORY AND PROGRAMS 



SYSTEMS MEMORY 64K A & T 4mHz 

$590 

SYSTEM MEMORY 64K BANK SELECT 
$749 

ITHACA MEMORY 8/16-blt 64K $845 

SEATTLE MEMORY B/1B BIT 1GK $249 

SSM KITS Z-80 CPU $221 

VIDEO BRDVB3 4Mhz S412 

ANADEX PRI NTS R DP-9500-1 $ 1349 
CAT NOVATION MODEM $169 

ECONORAM 2A BK ASSM $179 

NSSE 1-22 A P01 TERRIFIC PROCRAMS 
ONLY $10. EACH 

MORTHWORD $329 MAILMAN $246 
INFOMAN $411 


WORDSTAR 


$315 


SPECTRUM $269 

COMPUPRO SAVE 

E2-CODER Translates English to BASIC 
$71 

ECO SO FT FULL ACCOUNTING PKG 

$355 

BOX OF □ IS K ETTE S $29 

SECRETARY WORD PROCESSOR 

The Best! $99 

GOFAST NORTH STAR BASIC 
OPTIMIZER—FAST $71 

Which Computers are BEST? 
BROCHURE FREE 

North Star Documentation refundable 
w/HRZ $35 


TAR0ELL COMPUTER-PHONE 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


square 

American [0] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


CP/M Is a registered trademark of Digital Research, Inc. 
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Listing 1 continued: 


1820 IF K(H >=K THEN 1850 
1830 K( H )=K( H )+l 

1840 EX=T< H ) J T< H >=T< K( H ) ) t T(K(H! )=EX J GOTO 1750 
1850 IF H=K THEN 1900 

1860 REM **** RETURN TOWNS BETWEEN H AND K TO ORIGINAL ORDER 
1870 FOR L=H TO K-l 

1880 EX=T( L ) t T< L )=T( L+l > l T( L+l )=EX 
1890 NEXT L 

1900 K(H)=H 1 H=H-1 1 F=1 t GOTO 2060 
1910 REM **** GENERAL ALPHA-BETA CHECK 
1920 IF H=LL THEN H=H+1 t GOTO 1680 
1930 S=0 

1940 IF H<LU THEN 1980 
1950 FOR L=LL TO H-2 
1960 S=S+D( T( L )*T< L+l >) 

1970 NEXT L 

1980 ST=S + D<T(H-l)*T( H)) 

1990 IF ST + M(P-H+2 > >SW THEN 2060 
2000 REM **** CONTINUE ROUTE EVALUATION 
2010 H=H+1 

2020 IF H=P THEN 1700 
2030 ST=ST + D( T( H—1 )»T< H )) 

2040 F=1 l GOTO 1990 

2050 REM **#* PATH ALREADY TOO LONG* TRY NEXT PERMUTATION 
2060 IF K(H)=K THEN 2100 
2070 K< H >=K( H )+l 

2080 EX=T( H ) i T( H >=T( K< H ) > t T( K( H > )=EX 
2090 IF F=0 THEN 1980 ELSE F=0 l GOTO 1920 
2100 FOR L=H TO K-l 

2110 EX-T( L ) J T( L )=T( L+l ) i T( L+l )=EX 

2120 NEXT L 

2130 K(H)=H t H=H-1 

2140 IF HOI THEN F=1 1 GOTO 2060 

2150 IF LL=1 THEN 2260 

2160 M(P)=SA 

2170 IF P=K THEN SW=D< T< 1 ) *C< 2 > ) + M( P) J G0T02240 

2180 SW=32000 

2190 FOR L=P+1 TO K 

2200 S=D( C< 2 )»C( L )) 

2210 IF S<SW THEN SW=S 
2220 NEXT L 
2230 SW=SW+M<P )+,01 
2240 NEXT PP 

2260 REM * PERMUTATION COMPLETE* DISPLAY RESULTS. HOWEVER* IF OPTIMUM * 
2270 REM * BEGINNING AND ENDING POINT WAS USED INSTEAD OF POINT * 

2280 REM * REQUESTED BY USER* ROTATE BACK. * 

“■"} Q A f'l r" y d' Jj |Jj tJL* iXr dr uU d tXt dr ^ ^ ^ ^ tJL d dd d d d -Jj UL 1 OL> dj 1 dr d d ^ ^ ^ ^ d d d -L- d d d d d d d d d d d JL' 

jLm mL- 7 i \ pZZ_ I I ^ * d d nF ^ ^ ^^ * -np- ^ ® ii T" d ■T' ^ J *T L ^T- ^ ^ 'p »p ^ *T- ^T 1 t ■‘t 1 *T- 'F p 

2300 IF BLOEL THEN 2380 

2310 IF C< 1 )=BL AND C( K+l >=EL THEN 2380 

2320 C< K+l )=EL 

2330 REM **** ROTATE ONE CITY 
2340 FOR L=1 TO K-I 

2350 EX=C< L ) t C< L >=C( L+i ) l C( L+l )=EX 

2360 NEXT L 

2370 GOTO 2310 

2380 PRINT i PRINT J M=1 

2390 IF M=K+1 THEN D=0 ELSE D=( INT< < DC C< M >*C< M+l ) >+.05 >*10 i )/10 
2400 PRINT M» “." 5 TAB(6>» Nf<C(M>>* TAB(24>5 B* 

2410 M=M+1 t IF M>K+1 THEN 2450 


Listing 1 continued on page 272 
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'Q.T/' cover reduces noise 
to an office comfort level. 
This is an optional feature 
to our standard sound dead 
ening case. 


IK standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 


High resolution, dot 
addressable graphics with 
vertical resolution of 72 dots 
per inch and up to 82 dots 
per inch horizontal 
resolution. 


Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on the market today/ 


The Features Lea 


Integrated Paper Handling System 

Dual tractor/friction feed allows use of pin feed, 
roll or single sheet paper. 


Letter Quality Capability 

The 88C provides a selectable 11x7 serif style 
dot matrix for correspondence printing. 


Versatile Interface 

Data input from most computers can be sup¬ 
ported by the 88C. RS232C serial and Cen¬ 
tronics® type parallel is standard. Options can 
be added for current loop. IEEE 488 and high 
speed serial inputs. 


Cost Effective 

The 88G has more features than any other 
impact printer in its price class. First compare 
the quality of the 88C, then compare the price 
-the 88G wins! Single unit price is less than 
S800. 



‘Optional 

Micro Peripherals, Inc. 4426 South Century Drive Salt Lake Citv, Utah 84107 (801) 263-3081 

The Printer People 


California VITEK (714) 744-8305 Colorado PLS Associates 1303) 773-1218 Florida GMl Distributors (305) 894-3354 Illinois Coombs & Associates 
(512) 298-4830 Massachusetts Eastmark (617) 449-0050 Minnesota BohlJg & Associates (612) 922 7011 New Jersey Hansen & Hughes (201) 
652-7055 Oregon Microwave (503 1 620-8150 Utah PLS Associates <801)466 8729 Type A Line <801)521-5510 

International England Russet Instruments, Ltd <0754) 868147 Telex; 849721 Phoenix Sigma International (602) 994 5435 Telex 165 745 
Sigma France IER Tel. 333.67.81 Telex: 620-289 Canada Norartgo (416) 449 2761 
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Listing 1 continued: 


2420 IF M=K+1 THEN D=0 ELSE D=< INK ( D< C( M ) > C< M+l ))+. 05 >*10 ) >/10 
2430 PRINT TAB<32>, M» " . " i TAB<36>» N$(C<M>># TABC55)f D 
2440 M=M+1 5 IF MOK+l THEN 2390 
2450 PRINT 

2460 PRINT “THE SHORTEST TRIP IS “?<XNT<<SA+.05>*10)>/i0 
2470 END 

2480 REM ******************************************************************* 
2490 REM * SUBROUTINE FOR INPUTTING DESTINATION NAME, DISTANCE, AND ANGLE * 
2500 REM ****************************************************************** 
2510 PRINT { PRINT M* " 

2520 PRINT TAB<5>» “NAME OF DESTINATION "f 
2530 INPUT N*<M) 

2540 PRINT TAB<5)5 “DISTANCE FROM REFERENCE "f 
2550 INPUT R<M ) 


2560 IF IM=1 THEN 2600 

2570 PRINT TAB(5)f "ANGLE <0 DEGREES=EAST) "f 
2580 INPUT A(M) 

2590 RETURN 

2600 PRINT TAB(5)T "MAP HEADING “5 
2610 INPUT A*<M) 

2620 IF A$(M>="E" THEN A( M >=0 J RETURN 
2630 IF A*( M >="ENE" THEN A(M>=22.5 I RETURN 
2640 IF A$( M )="NE" THEN A< M )=45 l RETURN 
2650 IF A$< M )="NNE" THEN A<M >=67.5 : RETURN 
2660 IF A$< M )="N“ THEN A< M >=90 J RETURN 
2670 IF A4< M )="NNU'* THEN A< M >=112.5 J RETURN 
2680 IF A*<M)="NU" THEN ACM >=135 { RETURN 
2690 IF A*( M )="WNW" THEN ACM)=157,5 J RETURN 
2700 IF A*(M)="U“ THEN AC M )=180 i RETURN 
2710 IF A*CM)="WSW“ THEN A< M >=202.5 J RETURN 
2720 IF A$CM )="SU" THEN A< M >=225 { RETURN 
2730 IF A$< M )=“SSU" THEN A(M)=247.5 t RETURN 
2740 IF A$< M )="S" THEN A< M >=270 l RETURN 
2750 IF A*CM)="SSE" THEN A< M >=292.5 i RETURN 
2760 IF A$(M )="SE" THEN A(M>=315 { RETURN 
2770 IF A$CM ><>»E8E" THEN 2600 ELSE A(M >=337.5 t RETURN 


A machine-readable copy of the pro¬ 
gram is available from co-author 
Richard Parry for $9 on a 5-inch disk. 
The disk is formatted for TSC's FLEX 
Version 2.0 for 6800-based systems. 



McGraw-Hill Bookstore 

Software, Techniques, and Architecture*^^^ 

Computer Networks 


Please print clearly. 


and Distributed Processing 

by James Martin 

"Undisputedfy the best-setting author in the field of 
computing " - Computing 

r, Ger?era//y acknowledged to be the computer 
industry 's most widely read author., 

— Computer World 

For those considering distributed processing, 
here's information on choices of equipment, 
possible trade-offs, the practical implications 
of alter natives. 544 pp. Prentice-Hall, $34,00 


McGraw-Hill Bookstore 

1221 Avenue of the Americas 
N.Y, N Y, 10020 

Please send me- 


BY 7 


o 

_copies of 

Computer Networks and Distributed 
Processing at $34.00 each. 

Check or Credit Card: 

MasterCard_ Visa 


Account Mo. 

Name_ 

Address_ 

City..__ 


AmerExp_ 

. Expires_ 


. State , 


Z.p 


Add sales lax plus $1.75 postage and handling. 
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onComputing is the new McGraw- 
Hill quarterly that tells whats ahead — 
without talking over your head — in the 
1980 s with personal computers. 

onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

□ Personal computers in the home. 

□ Classrooms. 

□ They bring computer music. 

□ Electronic mail. 

□ Robots, 

□ They manage your personalized 
investment. 

□ The list goes on and on in onCompiitittg, 

If you’re a beginner with personal 

computers, get the most understood 
magazine on computers, onComputing. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast- 
growing personal computer market. 


Get onto onComputing. Call 800-258-5485. 


7B71 


I onComputing Subscription Depl. P 0. Box 307, Martinsville, NJ 08836 
1 DOMESTIC subscription rate: 

| □ U S. I yr. (4 issues) @ $8.50 □ Canada & Mexico, 1 yr (4 issues) @ $10 GO 
| FOREIGN (to expedite service, please remit in U S. funds drawn on a US. bank) 

□ Europe (and all other countries, except above}, 1 Yr @ $ 12.00 — surface deliver/ 


□ Bill Visa □ Bill Master Charge □ Bill me (North America only) 


Expiration 


Signature 


Name (pieaae print) 


Street/Apartment Number 


Siate/Province/Countiy Code 


Let asCempaiing be your guide 
to personal computing. 


(PonCainpuilng. inc 19i81 


Please a]3aw 0-0 weeks far processing, 











Listing 2: Sample run of the traveling-salesman program. The results of this run are shown in figure 1, The problem here is to find 
the shortest path that will allow a salesman to visit each city only once, beginning from and returning to Peoria, The execution time 
is 47 minutes on a SwTPC 6800 system. 


MOW MANY DESTINATIONS ? 12 


TYPE 1 ir YOU WANT TO INPUT THE ANGLE AS MAP DIRECTIONS 
(E.G. SW, NNM> E, ENE ETC.) 

TYPE 2 IF YOU WISH TO INPUT THE ANGLE USING POLAR COORDINATES 
(E.G. 0 BEGREES-EAST» 270 DEGREES-SOUTH ETC.) 

TYPE 3 IF YOU WISH TO INPUT ALL DATA VIA THE 
INTER-DESTINATION TABLE. 

METHOD In 2 , OR 3 T 2 

1 . NAME OF DESTINATION ? PEORIA 

DISTANCE FROM REFERENCE ? 128 
ANGLE (0 DEGREES=EAST> ? 223 

2 . NAME Or DESTINATION ? CHICAGO 

DISTANCE FROM REFERENCE ? 0 
ANGLE (0 DEGREE5=EAST ) ? 0 

3 . NAME OF DESTINATION ? BELLEVILLE 

DISTANCE FROM REFERENCE ? 261 
ANGLE (0 DCGREES=EAST) ? 244 

4 . NAME OF DESTINATION ? CARBONDALE 

DISTANCE FROM REFERENCE ? 297 
ANGLE (0 DEGREES-EAST) ? 255 

5 . NAME OF DESTINATION ? ROCKFORD 

DISTANCE FROM REFERENCE ? 70 
ANGLE ( 0 DEGREES 55 EAST > ? 163 

6 . NAME OF DESTINATION ? DECATUR 

DISTANCE FROM REFERENCE ? 158 
ANGLE (0 DEGREES-EAST) ? 247 

7 . NAME OF DESTINATION ? WAUKEGAN 

DISTANCE FROM REFERENCE ? 27 
ANGLE (0 DEGREES-EAST ) ? 104 

0 . NAME OF DESTINATION ? CHAMPAIGN 
DISTANCE FROM REFERENCE ? 126 
ANGLE (0 DEGREES-EAST> ? 261 

9 ♦ NAME OF DESTINATION ? DEKALB 
i; I STANCE FROM REFERENCE ? 58 
ANGLE (0 DEGREES-EAST ) ? 184 

.tO .NAME OF DESTINATION ? SPRINGFIELD 
DISTANCE FROM REFERENCE ? 178 
ANGLE (0 DEGREES-EAST) ? 238 

II .NAME OF DESTINATION ? KANKAKEE 
DISTANCE FROM REFERENCE ? 59 
ANGLE (0 DEGREES-EAST) ? 266 

Listing 2 continued on page 276 
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THE LAST MEMORY 



64K STATIC RAM/EPROM BOARD 


At last a 64K STA TIC memory board for S100 systems. But it's not just a 64K static RAM board, EPROM's can 
also be intermixed with RAM making it the only memory board needed for S100 systems. That’s why we call it 

THE LAST MEMORY. 


• 64K DENSITY 

THE LAST MEMORY uses the new 2016 byte-wide 
16K static RAM to achieve a board density twice that 
possible with old 2114 static memories. 


• 2716 EPROM COMPATIBLE 
A separate board is no longer required for EPROM’s 
containing monitors, bootstrap loaders, etc. 

2716 EPROM’s can be inserted into the board without 
modification. 


• SIMPLE ADDRESS DECODING 
Where memory is required, just plug a RAM or 
EPROM in the corresponding socket. Empty memory 
sockets occupy no memory space, providing compat¬ 
ibility with memory mapped I/O devices. 


• EXTENDED ADDRESSING 

THE LAST MEMORY includes the IEEE S100 
extended addresses. These are fully decoded allowing 
expansion to a full 16 megabyte system memory. 

• FAST 

The standard board allows 4 MHz operation. 

• LOW POWER 

Only one memory 1C is ever active in byte-wide 
memory systems. The result is far less power con¬ 
sumption than older 16K static memory boards. 

• LOW COST 

Its best feature is the price: 



Kit 

A&T 

RAM-less Board 

99.99 

139.99 

16K RAM 

249,99 

289.99 

32K RAM 

389.99 

429.99 

48K RAM 

519.99 

559.99 

64K RAM 

639.99 

679.99 



static memory systems 

15 So. Van Buren Ave. Suite 209 

Freeport, Illinois 61032 (815) 235-8713 



Circle 367 on Inquiry card. 
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Listing 2 continued■ 


12 .NAME or DESTINATION ? AURORA 
111 STANCE FROM REFERENCE ? 34 
ANGLE (0 DEGREES=EA5T ) ? 204 



INPUT 

DESTINATION 

DATA TO BE USED 

DISTANCE 

BEARING 

i . 

PEORIA 

128 

223 

2 . 

CHICAGO 

0 

0 

3 . 

BELLEVILLE 

261 

244 

4 . 

CARBDNDALE 

297 

255 

S * 

ROCKFORD 

70 

163 

6 * 

DECATUR 

158 

247 

7 . 

WAUKEGAN 

27 

104 

S . 

CHAMPAIGN 

126 

261 

9 . 

DEKALB 

58 

184 

10 

. SPRINGFIELD 

178 

238 

11 

, KANKAKEE 

59 

266 

12 * AURORA 

DO YOU UANT TO EDIT 

34 

ANY (Y/N) ? N 

204 

DO YOU UANT TO EDIT OR EXAMINE THE INTER- 
UilAT IS YOUR BEGINNING LOCATION ? 1 

WHAT IS YOUR ENDING LOCATION ? 1 

TOTAL POSSIBILITIES FOR TRIP 3.99168E+07 

DESTINATION TABLE ? 


I f 

PEORIA 

90.6 

2 .DEKALB 

26.1 

It 

i_> 4 

ROCKFORD 

60.7 

4 .WAUKEGAN 

27 

u ♦ 

CHICAGO 

34 

6 .AURORA 

52.5 

7 4 

KANKAKEE 

67.4 

8 .CHAMPAIGN 

47 

9 4 

DECATUR 

142.2 

10 .CARBDNDALE 

64.4 

11 

. BELLEVILLE 

86 

12 .SPRINGFIELD 

63.7 

13 

. PEORIA 

0 



THE 

SHORTEST TRIP IS 

761.6 




READY 


Listing 3: An everyday application of the traveling- salesman program. This particular program will chart the best route for some¬ 
one who must do eight errands at eight different locations and then pick up the baby-sitter. Execution time is 17 minutes on a 
SwTPC 6800 system. 

1I0U MANY DESTINATIONS ? 10 

TYPE 1 IF YOU WANT TO INPUT THE ANGLE AS MAP DIRECTIONS 
{E.G. 5U» NNU, E» ENE ETC.) 

TYPE 2 IF YOU UISH TO INPUT THE ANGLE USING POLAR COORDINATES 
{E.G. 0 DEGREES=EASTf 270 DEGREES=SOUTH ETC.) 

TYPE 3 IF YOU UISH TO INPUT ALL DATA VIA THE 
INTER-DESTINATION TABLE. 

METHOD 1, 2, OR 3 ? 1 

1 . NAME OF DESTINATION ? HOME 
DISTANCE FROM REFERENCE ? 0 
MAP HEADING ? E 

Listing 3 continued on page 278 
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4MHZ, DOUBLE DENSITY,CO LOR & B / W 
GRAPHICS. .THE LNW80 COMPUTER 



When you've compared! the features of an LNW8Q Computer, you'll quickly 
understand why the LKW80 “is the ultimate TRS80 software compatible system. 
1_NW RESEARCH offers the most complete microcomputer system at an outstand¬ 
ing low price. 

We back up cnjr product wl th an uncunVfintlanal 6 month warranty and a 10 
days full refund policy, less shipping charges. 

LNWBO Computer . -.$l r 4SG0O 

LNWBO Computer w/B$U Monitor & one 5" Chive.. , 51,915.00 

All orders must be prepaid, CA residents please Include 61 sales tax. 
Contact us fox shipping charges 

* TRSBO Product of Tandy Corporation. 

** PMC Product of Personal Microcomputer, Inc, 


COMPARE THE FEATURES AND PERFORMANCE 

TRS-SO* 

FEATURES LNWBO PHC-80** MODEL HI 


PROCESSUS 

4.0 mi 

1,8 MHZ 

2.0 MHZ 

LEVEL II BASIC INTERP. 

YES 

YES 

LEVEL HI 
BASIC 

TRSSO MODEL 1 LEVEL XI COMPATIBLE 

YES 

YES 

NO 

4BK BYTE 5 RAM 

YES 

YES 

YES 

CASSETTE BAUD RATE 

500/1000 

500 

500/1500 

FLOPPY DISK CONTROLLER 

SINGLE/ 

DOUBLE 

SINGLE 

SINGLE/ 

DOUBLE 

SERIAL RS232 PORT 

YES 

YES 

YES 

PRINTER PORT 

YES 

YES 

YES 

REAL TIME CLOCK 

YES 

YES 

YES 

24 X 80 CHARACTERS 

YES 

NO 

NO 

VIDEO MONITOR 

YES 

YES 

YES 

UPPER AND LOWER CASE 

YES 

OPTIONAL 

YES 

REVERSE VIDEO 

YES 

NO 

NO 

KEYBOARD 

63 KEY 

53 KEY 

$3 KEY 

NUMERIC KEY PAD 

YES 

NO 

YES 

B/W GRAPHICS, 126 X 46 

YES 

YES 

YES 

HI-RESOLUTION B/W GRAPHICS, 480 X 192 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 

128 X 192 IKS COLORS 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS {RGB), 

384 % 192 IN 8 COLORS 

optional 

NO 

NO 

warranty 

6 MONTHS 

90 BAYS 

DO BAYS 

TOTAL SYSTEM PRICE 

$1,915.00 

$1,840.00 

$2,187.00 

LESS MONITOR AND DISK DRIVE 

$1,450.00 

11,376.00 



LNW80 

BARE PRINTED CIRCUIT BOARD & MAHlIAl ..889.95 

The LNH8D - A high-speed color computer totally compatible with 
the TRS-BD*. The LNWBO gives you the edge in satisfying your 
computation needs in business, scientific and personal coirputa- 
tfon. With performance of 4 MHz, Z80A CPU, you'll achieve per¬ 
formance of over twice the processing speed of a TRS-SO*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer {TRS-80*) resulting in the widest soft¬ 
ware base. 

FEATURE'S t 

. TRS-80 Model 1 Level 11 Software Conjiattble 
„ High Resolution Graphics 

RGB Output - 384 x 192 in 8 Colors 
. NTSC Video or RF MOO - 128 x 192 in 8 Colors 
. Black and White - 480 x 192 
. 4 MHz CPU 

. 500/1000 Baud Cassette 

. Upper and Lower Case 
. 16K Bytes RAM, 12K Bytes ROM 

. Solder Masked and Silkscreened 


LNW SYSTEM EXPANSION 

BARE PRINTED CIRCUIT BOARD 


AND MANUAL ..... . $69.95 

WITH GOLD CONNECTORS . $64.95 


The System Expansion will allow yau to expand your LNW80, TRS-80*, 
or PHC-80** ta a complete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level 11, 

FEATURES: 

. 32K Bytes Memory 

. 5" Floppy Controller 

. Serial R5232 20ma I/O 
, Parallel Printer 
. Real Time Clock 
. Screen Printer Bus 
. On Board Power Supply 
. Solder Masked and Si Ikscreened 


LNW RESEARCH 

C OR PORA T ION 

2620 WALNUT ST. 
TUSTIN CA. 92680 


LNDoubler&DOS PLUS 3.3D 

Assembled and Tested w/oos PLUS 3.3D..............$175,00 

Double-density disk storage for the LNW Research's 41 System Expan¬ 
sion 41 or the Tandy's "Expansion Interface 11 . The LM Doubler™ Is 
totally software cor^atible with any double density software 
generated for the Peream’s Doubler***. The LNDoublerTH provides 
the following outstanding features. 

. Store up to 350K bytes on a single 5" disk 
. Single and double density data separation 
. Precision write precompensation circuit 
. Software switch between single and double density 
. Easy plug In Installation requiring no etch cuts, jumpers 
or soldering 

, 35, 4D, 77, 60 track 5“ disk operation 

. 120 day parts and labor Warranty 

*** Doubler Is a product of Percent Data Company. Inc. 

DOS PLUS 3.3D 

Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding features of 
a well developed DOS, with ease in use-ability, 

KEYBOARD 


LW 80 KEYBOARD KIT.(04.55 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
remaining components. 


CASE 


LNUBQ CASE ... ..JB4.95 

The streamline design of this metal case will house the LNW8Q, 

LWN System Expansion, LNWBO Keyboard, power supply and fan, 
LNOoublerlM, or LNW Data Separator, This kit Includes all the 
hardware to mount all of the above. Add $12.00 for shipping 


PARTS AVAILABLE FROM LNW RESERARCH 
- 4116 - 200ns RAM 

S chip Set .. $26.00 

B chip set . T . .. $33,50 

3 6 chip set . ... ... $64,00 

24 chip set. $94.00 

32 chip Set .$124.00 


ORDERS & I N FO. NO. 714 544 - 5744 
QPOUI rt= ftJ A 7-M. - -flftSn 


LNWBD "Start up parts set" LNWBO-1 

LNWBO "Video parts set 44 LNWBD-2 

LNWBD Transformer LNW80-3 

LNW8D Keyboard cable LNWBD-4 

40 Pin computer to expansion cable , 

System Expansion Transformer ..... 

Floppy Controller (FD1771) and HART (TR1602) 


$82,00 
$31.00 
$16.00 
SI 6.00 
$15.00 
519.00 
530,00 


Circle 207 on Inquiry card. 


VISA MASTER CHARGE 
ACCEPTED 


UNLESS NOTED 
ADD S3 fOR SHIPPING 




























Circle 324 on inquiry card. 


@®w® 

mi! 


r 


You can save buying whole- 
sale through our firm. As your 
agent we will buy computers 
on the wholesale market for 
you. Our fee Is one fourth of 
what we save you off list price. 
Access to over 500 manufac¬ 
turers. Minimum fee of $7S. 
Call for other prices. 


COMPUTERS 

Whse. 

Fee 

Alpha Micro 10MEG 

Sit.204 SI.243 

Altos 8DD0-1O 

5.695 

701 

Altos 8000-15 

4.014 

494 

Archives 64K QD 

4,450 

512 

Cnmpustar Model 30 

3,595 

225 

Grume me o System II 

3.146 

387 

Cromemco System 3 

5,357 

659 

Dynabyte 5400-BZ 64K 2 MEG 5.929 

691 

Dynabyte DBS/I 64K 

2,278 

280 

Ithaca System 2A 

2,520 

270 

DISK DRIVES 



Corvus 20 MEG Hard 

4,450 

500 

Morrow 26 MEG Hard 

3.596 

349 

Shugart 

Call 


CRT'S 



ADDS R2Q 

550 

111 

DEC VT 100 

1.305 

130 

Hazeltine 1500 

795 

107 

IBM 3101 Mode! 10 

1,140 

60 

Leaf Siegler ADM 3A + 

710 

58 

Leedex 13"'Color Monitor 

350 

25 

NEC 12” Monitor 

190 

13 

Televideo TVI 920C 

670 

80 

Visual 200 

765 

107 

PRINTERS 



Anadex 9501 

1,150 

125 

Centronics 737 

650 

36 

Diablo 630 R/Q 

1.795 

200 

Epson MX80 

410 

53 

IDS Paper Tiger 460 G 

1/020 

94 

IDS 560 /g 

1.220 

119 

NEC 5510 w/ Tractor 

2,360 

164 

C. Itoh 25 cps 

1.200 

175 

II 310 Basic 

1.355 

135 

SOFTWARE 



Word Star 

249 

63 

Magic Wand 

200 

50 

Spell Guard 

240 

15 

^PearE 111 

390 



Prices subject lo change wilhoul nonce 


We are buying agents for overseas 
computer dealers. Export services 
available. 

International Telex 470351 


The Purchasing Agent 

1635 School Street, Suite 101 
Moraga, CA 94556 

(415) 376-9020 


1 
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Listing 3 continued: 


2 . NAME OF DESTINATION ? QUILT SHOP 

DISTANCE FROM REFERENCE ? 3 
MAP HEADING ? NE 

3 . NAME OF DESTINATION ? HARDWARE STORE 

DISTANCE FROM REFERENCE ? 4 
MAP HEADING ? N 

4 . NAME OF DESTINATION T SCHOOL 

DISTANCE FROM REFERENCE ? 10 
MAP HEADING ? NW 

5 . NAME OF DESTINATION ? AUTO SHOP 

DISTANCE FROM REFERENCE ? 4 
MAP HEADING ? NW 

6 . NAME OF DESTINATION ? GROCERY STORE 

DISTANCE FROM REFERENCE ? 5 
MAP HEADING ? W 

7 . NAME Or DESTINATION ? BIKE SHOP 

DISTANCE FROM REFERENCE ? 6 
MAP HEADING ? SSW 

G . NAME OF DESTINATION ? BAKERY 
DISTANCE FROM REFERENCE ? 3 
MAP HEADING T S 

9 . NAME OF DESTINATION ? SHOE STORE 

DISTANCE FROM REFERENCE ? 5 
MAP HEADING ? S 

10 .NAME OF DESTINATION ? BABYSITTER 

DISTANCE FROM REFERENCE ? 4 
MAP HEADING T SE 




INPUT 

DATA TO BE USED 




DESTINATION 

DISTANCE 

BEARING 

i 

4 

HOME 

O 

E 

2 

4 

QUILT SHOP 

3 

NE 

3 

4 

HARDWARE STORE 

4 

N 

4 

4 

SCHOOL 

10 

NW 


+ 

AUTO SHOP 

4 

NW 

6 

4 

GROCERY STORE 

5 

W 

7 

4 

BIKE SHOP 

6 

SSW 

8 

4 

BAKERY 

3 

s 

9 

4 

SHOE STORE 

5 

s 

10 


. BABYSITTER 

4 

SE 

no 

YOU WANT TO EDIT 

ANY < Y/N ) ? Y 



TYPE O TO END EDITING WHEN ASKED 'WHICH ONE". 


WHICH ONE ? 4 

4 . NAME OF DESTINATION ? SCHOOL 
DISTANCE FROM REFERENCE T 1 
MAP HEADING ? NW 

Listing J continued on page 281 



















18" wide 
1 6 7 /b" deep 
11" high 


Complete systems available 


Z SO is a trademark of Zilog Corp. 

C PM and MP/M 

are trademarks of Digital Research Corp. 


CBASIC Is a trademark of Compiler Systems Inc. 


Qu«» A 

Sy*t»* 


Quasar Data Products 


10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 

Phone: 216/526-0838 / 526-0839 


ALL THESE FEATURES... 
IN THIS SMALL SPACE... 
AT THIS LOW PRICE! 


Greater computer power... fewer separate 
components ... larger capability... simpler to 
operate .. - modular maintenance ... 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer... plus 
unsurpassed reliability... plus 12-month warranty on all PC boards. 

Its highly reliable, double density drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80 T “ microprocessor-based 
system to our 16 BIT microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-100 can grow 
to fit them. 

The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5Va microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica¬ 
tions. And ask for a demonstration. Dealer inquiries invited. 

QUASAR DATA’S QDP-100 
COMPUTER SYSTEM. 


4,695 


Tw ° <S)dowie ank Se,e «ab/. 
. d& nsitvR^L e ^ed. w a ? 




Dou toe-sfaf?''' 2 ser 'al /? at,yfes 




« °OS 


as,c i 

Wa nul' n PRo ^ J 

A " Cp /M Ha^ mati ^ 0< iM en ' M 

Acc ountinr, abook " bv S?L Udin 9 M 

A/P, p% s yste ms: Q/i ybe * M 

° ,n cludeci^ /L ' 4/ R, M 


Telex: 241596 






"In 1977 Compiler Systems, Inc. introduced CBASIC™ as 
a CP/M ® programming language. It quickly became the most 
widely used BASIC dialect. Since then CBASIC has been 
adapted for use on systems supporting MP/M ” and 
TRSDOS.” 

“At Compiler Systems we learned the lessons 
of the past well. So well, that in the relatively short 
time we’ve been in the software business, we man¬ 
aged to make history ourselves. In fact, CBASIC 
is the standard for CP/M-based business systems. ” 

—- Gordon Eubanks, CSI president 


Send this coupon today, well send details that go a 
long way toward answering your questions. 

Name/Date_____________ 

Company___ 

Address______ 

City/State/Zip__ _ _______ _ 

OEMs contact us for pricing 

CBASK/B6 re 

WORLDWIDE DISTRIBUTION FROM 


Today CSI offers CBASIC/86 
designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business- 
oriented features as: BCD arithmetic 
with fourteen-digit precision; full for¬ 
mat control of printed reports; ran¬ 
dom and sequential records of any 
length (not limited to 256 bytes); 
aids to structured design, i.e. multi¬ 
ple line functions and control struc¬ 
tures as well as excellent file¬ 
handling and stringing capabilities. 

But perhaps the best of 
CBASIC/86 becomes clear when 
you’re using it. To learn more about 
CSI’s commitment to support 
CBASIC/86 and CP/M-86 call 
(213) 355-1063 and discuss putting 
CBASIC/86 on your system. 


When Eight Is Not Enough: 

CP/M-86 and CBASIC/86 


Compiler Systems, Inc., 37 N. Auburn Ave.. P.O. Box 145 
Sierra Madre, CA 91024, (213) 355-1063 















Listing 3 continued: 


WHICH ONE ? 7 

7 . NAME OF DESTINATION ? BIKE SHOP 
DISTANCE FROM REFERENCE ? 6 
MAP HEADING ? SW 

WHICH ONE ? 0 


1 


INPUT DATA TO BE USED 
DESTINATION DISTANCE 


3 

4 


6 . 

7 , 

8 , 

9 , 

10 


HOME 
QUILT SHOP 
HARDWARE STORE 
SCHOOL 
AUTO SHOP 
GROCERY STORE 
DIKE SHOP 
BAKERY 
SHOE STORE 
BABYSITTER 


0 

3 

4 
1 

4 

5 

6 

3 
5 

4 


BEARING 

E 

NE 

N 

NU 

NU 

W 

SW 

S 

S 

SE 


DO YOU WANT TO EDIT ANY <Y/N) ? N 
DO tOU WANT TO EDIT OR EXAMINE THE INTER-DESTINATION TABLE ? 


**** INTER-DESTINATION TABLE **** 

< VALUES ROUNDED TO NEAREST INTEGER) 


1*0 3 

2.3 0 

3.4 3 

4.1 3 

5.4 5 

6.5 7 

7.6 9 

8.3 6 

9.5 7 

10 , 4 5 

DO YOU WISH TO 


3 

4 

3 

0 

3 

3 

6 

9 

7 

9 

7 

EDIT 


4 
1 
3 
3 
0 

3 

4 
6 

4 
6 

5 

ANY 


4 

5 
3 

3 
0 

4 

7 

6 

8 
8 


6 

5 
7 

6 
4 
4 
0 
4 
6 

7 

8 


7 

6 

9 

9 

6 

7 

4 

0 

4 

4 

7 


8 

3 
6 
7 

4 
6 
6 
4 
0 
2 
3 


VALUES < Y/N ) ? Y 


9 

5 

7 
9 

6 

8 
7 
4 
2 
0 
4 


10 

4 

5 

7 
5 

8 
8 
7 

3 

4 
0 


TO ALTER* USE FORMAT ! FROM*TO*NEW DISTANCE. 

FOR EXAMPLE* 2*4*512 ALTERS THE DISTANCE FROM DESTINATION 1 
TO DESTINATION 2 TO 512. DISTANCE FROM DESTINATION 2 TO 
DESTINATION 1 IS ALSO CHANGED. 

INPUT 0*0,0 TO LEAVE EDIT MODE. 


1 . FROM*TQ*DIS=? 1*4*4,2 

2 . FROM * TO * EiIS=? 2,3*5.4 

3 . FRGM*TO*DIS=? 4,5*5.1 

4 . FROM,TO*BIS=? 5,6,6.1 

5 . FROM*TO,DIS=? 8*9*5.1 

6 . FROM*TO,BIS=? 8,10*4.5 

7 . FROM,TO * DIS=? 9*10*5.4 

8 . FROM* TO * DIS=? 3*5*5.5 

9 . FROM*TO»DIS=? 6,7,7.1 

10 . FROM*TO,DIS=? 5,6*6.6 

11 . FROM* TO* DIS=? 0,0*0 

DO YOU WANT TO EDIT OR EXAMINE 


THE INTER-DESTINATION TABLE ? Y 


Listing 3 continued on page 282 
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Listing 3 continued: 


#*** INTER-DESTINATION TABLE **** 





(VALUES ROUNDED 

TO NEAREST INTEGER) 



1 

2 

3 

4 

5 

6 7 

3 

9 

10 

1 . 

0 

3 

4 

4 

4 

5 6 

3 

5 

4 

2 . 

3 

0 

5 

3 

5 

7 9 

6 

7 

5 

3 . 

4 

5 

0 

3 

6 

6 9 

7 

9 

7 

4 ♦ 

4 

3 

3 

0 

5 

4 6 

4 

6 

5 

5 , 

4 

S 

6 

5 

0 

7 7 

6 

8 

8 

6 . 

5 

7 

6 

4 

7 

0 7 

6 

7 

8 

7 . 

6 

9 

9 

6 

7 

7 0 

4 

4 

7 

B . 

3 

6 

7 

4 

6 

6 4 

0 

5 

5 

9 . 

5 

7 

9 

6 

8 

7 4 

5 

0 

5 

10 . 

4 

5 

7 

5 

8 

8 7 

5 

5 

0 

DO YOU WISH 

TO EDIT 

ANY 

VALUES (Y/N) ? 

N 



WHAT 

IS 

YOUR 

DEGINNING 

LOCATION T 1 




WHAT 

IS 

YOUR 

ENDING 

LOCATION 

? 10 




TOTAL 

POSSIBILITIES 

FOR 

TRIP 

40320 





1 . 

none 

“7 

2 .GUILT SHOP 

5 

3 . 

AUTO SHOP 

S.5 

4 .HARDWARE STORE 

3*4 

5 » 

SCHOOL 

4,4 

6 .GROCERY STORE 

5*0 

7 . 

BAKERY 

4.4 

8 .BIKE SHOP 

4*3 

9 . 

SHOE STORE 

5.4 

10 .BABYSITTER 

0 

THE 

SHORTEST TRIP IS 

41.2 




READY 


MARYMAC INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax.Texas residents add only 
5% sales tax. Open Mon.-Sat. 9-6. We pay freight and insurance. Come by and see us. Call us for a refer¬ 
ence in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Federal Express 

Houston Intercontinental 
Airport Delivery 

U PS BLUE 

References from people who have 
bought computers from u$ probably 
in your city 

■ TRS-0Q is e flupsierefl Trademark ol Tandy Cdrp 

ED McMANUS 




In stock TRS-80 Model 
II and III 

No Tax on Out of Texas Shipments! 


Save 
10 % 15 % 

OR MORE 

Model III In Stock 


WE ALWAYS 
OFFER 

0 NO extra charge for Master Charge 
or Visa 

0 We rise Direct Freight Lines. No 
long waits, 

0 We always pay the freight and 
insurance 

0 Toll free order number 

0 Our capability to go to the giant 
TRS 80 Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 

JOE McMANUS 

^ m 
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WHEN YOUR NUMBER 
IS UP, CALL OURS. 
FREE. 
1-800-321 -META 


IN OHIO, (216) 289-META 


When you are weary of the “NEVER UNDERSOLD” dealers, when you are 
tired of corresponding with a post office box number, when you are fed up 
with paying for long distance phone calls because you haven’t received your 
merchandise, when your number is up, call ours. 

We don’t think any company can be everything to everybody, so we don’t 
try to be. While each of our companies is an independent legal and financial 
entity, we share a common bond. The one thing we will never undersell you 
on is service. 

With almost 20,000 square feet of facilities, knowledgeable, professional 
staffs, and solid experience in the industry, we intend to be around for a 
long time. Our level of automation within our companies (centered around 
our $200,000 data processing/communications network) may be unsurpass¬ 
ed in the business. Bigger can mean better... and we’re out to prove it. 

Whether you need a $20 box of diskettes or a $250,000 timesharing 
system, help may be a phone call away. So, when your number is up, call 
ours. 


The META Companies 


26111 Brush Avenue, Euclid, Ohio 44132 




Sof twaref Supplies 


Management/Services 


Wholesale/Dealer's Supply 


cm 


META 

VIDEO 

CORPORATION 






Video Tapes & Supplies 


Hardware/Supplies 


Meta Media Productions, Inc. 

Advertising 

© 1981 by Meta Resources Corporal ion 
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BiSsqle 
onK’s! 


16K...$149.95 
32K...$ 199.95 
48K... $249.95 
64K... $299.95 



New JAWS-IB 

The Lllrabyte Memory Board 
Due lo the tremendous success of our JAWS I. we 
were able lo make a special purchase of first-quality 
components at below^cost prices for JAWS-IB, And 
we are sharing our cost saving with you. But don't be 
surprised if the next lime you see Inis ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memcwy on the market at the best 
price on the market. 

ONE CHIP DOES FT ALL 

[aws-IB is the Rolls-Royce of all the SICK) dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller Eliminates high-current logic parts 
., delay lines . ., massive heat sinks .. . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh -.. fast performance . . , low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM’s . on-board crystal . ♦. RAM Jumper 
selectable on BK boundaries . . fully socketed . , 
solder mask on both sides of board. . . phantom line 
,.. designed for BOBO, BOBU, and ZBD bus signals ... 
works in Explorer. Sol, Horizon, as well as all other 
well-designed SlfW computera. 


^ IU-UAV MONEt-flU K. IKML: Tty u lully wlrrd jA 

4Ud lesu-d tiuaid Ibr I Onlay?. - lhi:n rUlin knji 
H™ il. riHum ii \nr kU. n-r hlmp-ly refum IE tri wnrkuiiji 
mndllkin. 

Continental U S A. Crtslil Curd Buyers Duhtidc! Conned Jcul: 

TO ORDER CALL TOLL FREE 800-243-742B 

From Urninectioii Or For Assisianciv 
{293} 354-9375 

F/ease send I he i tems cheeked below: 

JAWS-IB kit; 

□ IfiK...,, ..$149.95* 

□ 32K... $199,95* 

□ 4BK., .. $249.95* 

□ 64K...*.$299.95* 

JAWS-tB Fully Assembled. Wired & Tested: 

□ 16K. ......... . $179.95* 

□ 32K. .........$239.95* 

□ 4BK... 5299.95* 

□ 64K. $359.95* 

□ EXPANSION KIT, 16K RAM Module, to expand 

J AWS-IB in IKK blocks up to 64 K. $59.95 

*AJJ prinis piu?; $2 prwlrjyt! und rnsummar fft.QO CjjnfjdfiJ. 
Connect feu F n^stLTrjimts ut/d scjJf?; (ux. 

Total enclosed: 5___ 

□ Personal Check □ Money Order or Cashii’r's Check 

□ VISA □ Maaitr Card (Bank No. j 

Acct No. -------Exp, Date__ 

Signature ___ .. _ _ 

Print 

Name___ _ _ 


Address 

City ___ 

Slate .Zip 


I^NETRONICS R&D Ltd. 

lAl 333 UlChflfiM Road, New Milford, CT l>677 



Figure 1: The shortest route for visiting all 12 cities. The sample run from which this 
data was calculated is shown in listing 2. The total distance for the trip is 761.1 miles . 
While the results may seem simple, the total number of possible paths thru these 12 
cities is 40 million. The program must evaluate each path to determine the shortest 
route. 


Text continued from page 260: 

distances are line-of-sight distances. 
For the present example, these 
distances are fairly accurate because 
major highways run between most of 
the Illinois cities mentioned. In other 
examples, such as those involving 
travel thru a city, the line-of-sight 
distances may be grossly inaccurate 
because of one-way streets which dic¬ 
tate roundabout routes. 

The third method for entering data 
allows the user to insert all distances 
directly in the inter-destination table. 
For this method to be used, the user 
must know the distance between 
every possible pair of points. In prac¬ 
tice, a traveler will not have this 
information. But, over a period of 
time it is possible to get it. This input 


method is the most accurate, since 
true distances are used instead of Itne- 
of-sight distances. 

In most situations, the user will 
start with one of the first two 
methods and then edit the inter- 
destination table by inserting known 
distances. Listing 3 shows how the 
inter-destination table can be edited. 

In listing 2 polar coordinates are 
used to input the data. The program 
prompts the user to supply the name, 
distance, and angle of each of the 12 
cities. When this step is completed, 
the program displays the input data 
in neat tabular form—this lets the 
user easily check the accuracy of the 
information. If an error is discovered, 
the user may edit the data before it is 
used. 


7A4 li'lv 10*1 a RYTF Pithlirsaimw r*r 
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THE ULTIMATE REFINEMENT. 
PL/I FOR YOUR MICRO. 



Circle 123 on inquiry card. 


It’s standard, it’s 
structured, and it’s 
perfect for 
commercial 
applications. 

PL/I Subset G. Designed 
expressly for minicomputers 
by an ANSI committee of PL/I 
experts. All the best 
application programming 
features, refined to match 
contemporary programming 
practices. Supported by the 
major minicomputer 
manufacturers, there’s no 
better way to protect your 
software investment. 

PL/l-80" 1 for Microcomputers. 

Based on Subset G, PL/l-80 
runs under our CP/M© and 
MP/M" 1 operating systems on 
Z-80, 8080 and 8085 based 
microcomputers. 


PL/l-80 Features. Save design 
time, minimize debugging and 
maintenance problems, and 
design high-quality output with 
picture specifications, 
structures, arrays, based and 
pointer variables, and 
exception processing. 

BT- 80 '“. A Record Retrieval 
System for PL/l-80 
applications is available 
separately to help you manage 
your large files. 

PL/l-80 from Digital Research. 

Fast. Economical. Refined. 

With the programming power 
of minicomputer PL/I. The 
package includes compiler, 
run-time library, linkage editor 
and relocating macro¬ 
assembler, plus three 
comprehensive manuals. All 
for only $500, 

(Domestic USA price only) 


Interested in 
Refinement? 

Call or write Digital Research 
Experts in refinement. 


gojCJGJTfli. RESEARCH 

U.S.A. 

DIGITAL RESEARCH 

P.O. Box 579 
801 Lighthouse Avenue 
Pacific Grove, CA 93950 
TWX 910 360 5001 

EUROPE 

VECTOR INTERNATIONAL 

Research Park 
B-3030 Leuven 
Belgium 

32 (16) 20-24-96 
Telex 26202 VECTOR 


FAR EAST 

MICROSOFTWARE ASSOCIATES 

102 Plasada 

3-16-14 Minami Aoyama 
Minato-ku 
Tokyo 107, Japan 
03-403-2120 Telex 2426875 MSA 










^rtt\STATE-OF-THE-ART 
^3^ SS16K/IEEE 
16K STATIC RAM HOARD 

ONLY $ 179 95 

Expand your system beyond 
64K- add uni versa] bank 
select option for only $20.00 



New: SS16K/1EEE RAM 

It's everything you need in a 16K static RAM board 
— at the loWtit price you’ve ever seen. The 
SS13K/IEEE comes with all the high performance 
features listed below. And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
now just $20.00. This makes the SSlBK/IEEE capa¬ 
ble of addressing 2,04a different banks. You can add 
memory beyond the 64K Limit, You can expand to a 
muiti-terminal system. 

FEATURES OF SS16K/IEEE: 

* Low-power 2114’s 
■ All inputs and outputs meet the proposed IEEE 

standards for the 5100 bus. 

*4.0 MHz operation. 

* Schmitt trigger buffer on all signals for maximum 
noise reduction, 

* Addressable on 1GK boundaries, 0-64 K, dip switch 
selectable. 

* Phantom option, dip switch selectable. 

* PWR/MWRITE option, dip switch selectable. 

* Glass epoxy PC board with gold-plated contacts 
and double-sided solder mask. 

* Fully socketed 

* Four separate regulators, for maximum stability. 
WITH BANK SELECT OPTION (now just $20.00) 
YOU ADD THIS; 

* Software bank selector featuring a universal 
decoder works with Cromenco, Alpha Micro, 
Netnonics. most other systems, or your design. 
On-board dip switches: Bank Select Enable, Reset 
Enable, Reset Disable, Port Address, Port Data, 

* LED Indicator to display status, 

10-DAY MONEY-BACK TRIAL: Try a fully wired 
and tested board for 1 0days — then either keep 
it, return it for kti t or simply return it In working 
condition. 


■ Continental liS.A. Credit Card Buyers Outside Connecticut 

■TO ORDER CALL TOLL FREE BDCL343-7428 

Frnm Connecticut or For Assistance. 

■ (203) 354-9375 
j Please send the items checked below: 

! SSlfiK/IEEE without bank select: 

;OKit...$179,95" 

■□Fully assembled, wire & tested .....$199.95* 

! SSlBK/IEEE with bank select: 

:□ Kit ....... .... $199,95* 

Fully assembled, wired & tested ...... .$229,95* 

SSlfiK/IEEE bank select option.. __.. £20.00* 

* *f9us $£ postage insurance ($5.00 Canada). Connecticut risk 

■ dents add sales tux, 

■ 

J Total enclosed: % ___ 

■ Personal Check □ Money Order or Cashier's Check 

jD VISA □ Master Card (Bank No. J 

a 

* AccL No,___Exp. Date —„ 

■ 

* Signature ___ 

; Prim 

■ Name___ 

■ 

J Address_ __ _ _ 

jchy -- 

l Slate ___Zip__ 

fck NLTKONICS R&D Ltd. 

jjlll 333 UtChHelOoadj Nnw^liD^ CT 06776 


The program then constructs the 
inter-destination table and gives the 
user the option to have it displayed. 
The user must now supply the start¬ 
ing and ending locations for the trip. 
In this example, Peoria {city 1) is the 
point from which the salesman starts 
and to which he returns. The pro¬ 
gram then executes the search 
algorithm and finds the shortest 
route. The time required for this 
calculation is 47 minutes. 

All 12-city problems do not require 
this amount of time. The input data 
plays a major role in determining the 
execution time. In fact, our studies 
have shown that a 10-city problem 
can require more time to solve than 
an 11-city problem because of the 
tendency of the decision-tree-pruning 
method to use certain data more effi¬ 
ciently. 

The program ends by displaying 
the shortest route as well as the 
distance between the cities and the 
total distance for the trip. For the 
sample run, the total distance is 761,6 
miles. The results are shown in figure 
1* In this particular example, we 
referred to an Illinois road map and 
changed 45 of the 132 iine-of-sight 
distances to true traveling distances. 
With this more accurate data, the 
path was identical. Only the total 
distance changed. 

Figure 2 illustrates an everyday 
application of the traveling-salesman 
problem. It will pick the most effi¬ 
cient route for someone who must, 
for example, do eight errands at eight 
different locations and then pick up 
the baby-sitter. The sample run in 
listing 3 shows how the data is sup¬ 
plied to the program using map 
headings. Note that two errors were 
made while supplying the data. The 
example shows how the edit mode is 
called to correct the errors. Both the 
school's distance and the bike shop's 
map heading are altered. 

When all the location data has been 
supplied, the program constructs the 
inter-destination table. We now want 
to edit the table, because we know 
that several of the line-of-sight 
distances are inaccurate. Of the 90 
distances in the table, 10 distances are 


Circle 2 on inquiry card. 


SPECTACULAR 

OFFERS 


BASF "FLEXYDISK"... 

Superior Quality data VH 
storage medium. \A| 

Certified and guaranteed % 

100% error free. 

SINGLE SIDED-SINGLE DENSITY 

5Vi” or 8" Diskettes ......__ lO/$24 

5VT or 8" Vinyl Storage Pages.1 0/$5 

MAXELL- DISKETTES MM 

The best quality 
diskette money can buy 
Approved by Shugart 

and IBM. ^ JpG j 

Sold only in boxes of 10 

5 # , 1 side ....$3,30 

S“, 1-stde ,....$3.90 

2-side.... $4.25 

8", 2-side ..$5,60 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CASE.,, T —- j 

3-ring binder album. L j _ 

Pr otect* you r va I u a bl e Hyfin 

program* on disks 

Fully enclosed and 
protected on all sides. 

Similar to Kas-sette storage box. 

Library 3-Ring Binder..$6,50 

5 W' Mini Kas - sette/10.$2.49 

8* Kas-sette/io...$2,99 

DISKETTE DRIVE HEAD CLEANING KITS g 

Prevent head crashes and 
insure efficient, error- 
free operation. 

m* or 8",..... . ,$19.50 

SFD CASSETTES 

C-10 Cassettes .. 10/$7 

{All cassettes include box & labels) 

Get H cassettes,C-10 sonic and 
Cassette/6 library album for 

only ........$8.00 

(As illustrated) 



HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage 
5V*" Applicator $3 
8 " Applicator $4 



SVS Hardholes $6 
50/8" Hardholes $8 


VISA * MASTEKCHARCE • MONEY ORDERS 
CERTIFIED CHECK * FOR PERSONAL CHECKS 
ALLOW TWO WEEKS • C.O.D- REQUIRES A10% 
DEPOSIT * CAL RES, ADD 6% SALES TAX 
MIN $2 SHIPPING & HANDLING • MINIMUM 
ORDER $10 * SATISFACTION GUARANTEED 
OR FULL REFUND 
Write for our free catalog 


ABM 

PRODUCTS 

8868 Glairemont Mesa Blvd. 
San Diego, CA 92123 

Toll Free 

1-800-854-1555 

For Orders Only 

For information or California orders 

(7141 268-3537 
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TERMINALS-MODEMS! 


MODEMS AND COUPLERS 


Connect your Apple, TRS-80 or any other computer or terminal to the phone lines! 


Penril 


Penril 
300/1200 

Penril 300/1200—Bell 212A style. $799 

Bell 212A style. 1200 baud and 300 baud. Manual origi¬ 
nate, auto-answer. Full duplex. RS232, Direct connect 
to phone lines via RJ11C standard extension phone 
voice jack. 1 year warranty. 

Digital Equipment Corporation 


DEC VT1O0 


I. DEC VT10G ... $1666 

Detachable keyboard. Separate numeric keypad with 
function keys, Business forms character set. Reverse 
video. Selectable double-size characters. Bidirectional 
smooth-scrolling. 80 cols or 132 cols. Splitscreen. Sel¬ 
lable tabs. Line drawing graphic characters. Status line. 
Key-Click. 


HARDCOPY TERMINALS 


Teletype 
Model 43 

Teletype 

Corporation 


Teletype Model 43 KSR with RS232 
and Connector Cable.$999 

30 CPS. Dotmatrix. 132 cols. True descenders on lower 
case. Excellent print quality for dot matrix printer. Pin 
feed. 

NEC Corporation 
NEC SpinwTiter 5510 & 5520 


I 5520 KSR Spinwriter. $3088 

55 CPS, Impact printer. Seiectric print quality. Change¬ 
able print fonts. 110,300 and 1200 baud data rate. Nu¬ 
meric keypad. Friction and tractor feed. 

5510 Spinwriter...,....$2754 

I 55 CPS. Impact printer. Seiectric print quality. Change- 
I able print fonts. 110.300 and 1200 baud data rate. Fric- 
I tion and tractor feed. 


U.S. Robotics 

USR-330A 
Bell 103/113 style 

USR-330D 
Bell 103/113 style 


USR-330D.$339 

Bell 103'113 style. 330 baud. Manual originate, auto¬ 
answer, Ha If/'full duplex, RS232,1 year warranty. Direct 
connect to phono lines via RJ11C standard extension 
phone voice jack. 

USR-330A..$399 

Same as USR-330D bur includes auio-dia! capability. 


CRT’s 


Perkin-Eimer 

Corporation 


Superowl 1251 

Perkin-Eimer Superowl 1251 ... $1564 

Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part, 
flu si ness forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re¬ 
mote control of all options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar¬ 
ent mode 


DEC LA120 


Digital Equipment 
Corporation 

DEC LA12Q... $2388 

130 CPS. Dot matrix. Upper/lower case. 1K buffer. De¬ 
signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus¬ 
table character sizes including double sized characters. 
Settable horizontal and vertical tabs. Top-oMorm capa¬ 
bility. RS232. 


Perkin-Eimer 

Corporation 


Pussycat 650/655 
CRT Screen Printer 


& PRINTERS 


650/655 Pussycat CRT Screen Printer. $899 

100 CPS, Extremely compact and quiet, 110 to 9600 
baud rate. 2K buffer Ideal for producing rapid, reliable 
hardcopy of your CRT screen display. Can be added to 
any CRT with our interface option. 


U.S. Robotics 
The 

Phone Link 

Acoustic 

Modem 


Bell 103/113 style.$179 

300 baud. Sleek, low profile. Originate and answer cap¬ 
ability, Half/full duplex. Self-test. RS232, Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15 oz, 

Perkin-Eimer Corporation 

Bantam 550B . >,, $6941 

Compact. Silent, Upper lower) 
case. 80th col, wrap-around. 
Integrated numeric pad, j 
Printer port. Transparent 
mode Editing features. 
Tabbing, 

Bantam 550E...$755| 

Same as 55QB plus 
separate numeric key¬ 
pad and cursor direction I 
keys. 

Bantam 550S.$679 

Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 
Fields, blinking fields 

550 Options 

20mA Current Loop Interface.$70 

Non-Giare Screen.$25 

2nd page of memory [550S only)., $100 




Digital 

Equipment 

Corp, 


DEC LA34DA ... $939 

matrix. Upper/lower case. 4 character 
sizes. Up to 217 cols per line. 6 lines per inch settings. 
Friction feed. Settable tabs. RS232. 

DEC LA34AA.$1095 

30 CPS, Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs Top-of-form capability. 

Options for LA34AA and LA34DA 

Tractor Feed Mechanism ..$114 

Numeric Keypad w/ Function Keys.. $69 

Pedestal....... $100 

Paper Out Sensor.. $25 

APL Capability with API Keycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 
Communications Capability.$499 


ROBOTICS 


SALES 

GENERAL OFFICES 


0121 346-5650 
013) 346-5651 


hJ wa«a^i-j irr=r i?in r^ntr^Arcn n i cnKni 
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Leasing rates and iease/purchase plan information is available on request. 
All equipment is shipped with a 10 day money back guarantee. 

We offer full service, on site maintenance plans on all equipment. 

Ail equipment in stock. 
































The A2-3D1 

Graphics Family... 


professional 
3D and 2D 
graphics 
for the 

Now for 

non-programmers! 


Apple 11 

The A2-3D1 is the graphics utility you can 
depend on whether you’re mapping a town, 
presenting charts at a business meeting, or 
animating games. 



Now this versatil ity is available for the non- 
programmer with the A2-GE1 graphics editor 
and programmer. Create images as you view 
them. Scan them, animate them, conpbine 
them, or add text or labels. With a minimum 
of fuss, you can prepare all sorts of scientific, 
business, or educational presentations. 

Add the A2-3D2 enhancement package 
for color, and as a bonus you'll also be able 
to manipulate images independently of each 
other—as many different objects at once as 
your memory will accommodate. 

When it’s time for some chal lengi ng and 
educational entertainment, run the A2-3D/A 
Saturn Navigator. You 'll enjoy an adventurous 
flight to Saturn, enter its orbit, and rendezvous 
with an orbital space station that awaits your 
arrival. 


A2-3D1 Graphics Package 

$59.95 on disk (32K required] 
$49,95 on cassette (16K 
required) 

A2-3D2 Enhancement 

$24.95 on disk (48K and 
A2-3D1 required) 

$19.95 on cassette (32K and 
A2-3D1 required) 


Run n i ng on the Apple 11: 

A2-3D/A Saturn Navigator 

A2-GE1 Graphics Editor 

$34.95 on disk (48K and 
A2-3D1 required] 

A2-3D/A Saturn Navigator 

$24,95 on disk (48K and 
A2-3D1 required) 


For direct order, include $3 for UPS or S5 for first class mail delivery, 
Illinois residents add 5% sales tax. Visa and Master Card accepted. 


WeVe reached our goal of giving you the most 
sophisticated graphics utilities in the market- 
place... 

see them now at your dealer! 


mMOGIC 


Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
Telex: 206995 

Circle 370 on inquiry card. 
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Figure 2: The results of the sample run shown in listing 3, The black line indicates the 
best route to take if line-of-sight distances (distances as they appear on the map) are 
assumed . The dotted line is the true best route because it is developed from the input 
data as altered to reflect actual traveling distances between specific points , (A person 
would be hard-pressed to solve this type of problem visually.) 


INTRODUCTORY OFFER! 

Turn your Micro computer into a Mini-Computer. 
Try the world's #1 programming language- COBOL' 
Finally at a price you can aflord and with no riskl 


Introducing... 

NPS-MICRO-COBOL 

This is the Naval Post Graduate School Cobol 
that you've heard so much about. Designed to 
pass the stringent government Hypo-COBOL 
tests used by GSA i r> their Co mpi ler Certification 
Program. This is the first public release of 
version 2.1. This is an elaborate ANSI-COBOL 
subset. Comes complete with users manual in 
DeLuxe three-ring binder, 

• Perfect for learning COBOL. 

• Perfect for teaching COBOL 

• FREE sample programs included 

• Runs in 24K 

• Requires 8080, Z-80®, or 8085 and 
standard CP/M* 1 system 

• Provided on standard 8" disk or 
Northstar Double Density CP/M 5" 

Only $69.95! 

FREE ALGOL INCLUDED! 

FREE BONUS. AN purchasers receive a 
FREE copy of NPS-ALGOi. at no extra 
cost. A favorite language in Europe, 
ALGOL is the original structured lang¬ 
uage. Comes with FREE sample programs. 

MONEY-BACK GUARANTEE. If you're not 
completely satisfied with this software. You 
may return it within fifteen days for any 
reason and get a full refund. 

send Check, Money Order or credit 
Card information and order a copy 
today! Please add $2.50 shipping 
and handling on all orders. 

Credit Card buyers: For Extra Fast 
service call 14151527-7750 


altered. When editing is complete, the 
table is displayed again to show that 
it has been modified correctly. 

The user must supply the starting 
and ending points, in this case his 
home. With this input, however, it is 
possible that the shortest route com¬ 
puted would require that the baby¬ 
sitter be picked up first, which means 
that the baby-sitter would be forced 
to tag along on all the errands. To 
eliminate that problem, the baby¬ 
sitter's house is supplied to the pro¬ 
gram as the end point. In this way the 
user can place some constraints on 
the route. 

Before the program searches for the 
shortest route, the total number of 
possibilities for the trip is calculated 
and displayed. In this case, there are 
40,320 possible paths. 


When the search is completed, the 
best route is displayed as well as the 
distance between each point and the 
next point in the path. The total 
distance of 41.2 miles is also 
displayed. Figure 2 shows this path as 
a dotted line* The solid line is the 
route that would have been cal¬ 
culated if only the line-of-sight 
distances had been used. The figure 
vividly shows the need to supply the 
program with accurate distances. 

In preparing this article, 1 gave 
maps to friends to see just how well 
they could do compared to the com¬ 
puter* In general, my friends did well. 
In fact, in some cases a person 
calculated the correct solution or 
near-correct solution more quickly 
than the computer. However, this ap¬ 
parent case of a person outperform- 


Order from: The Software Review 
704 Solano Avenue, Albany, CA 94706 


Yes, I want to me COBOL on my system! Enclosed find 
$69 95 plus $2.50 shippiog/handling (California 
residents please add appropriate sales tax). I wilt 
receive the NRS-C0B0L system plus a FREE copy of 
NFS ALGOL I understand that f may return the 
software within 15 days if not completely satisfied 
for a full refund. 

NAME__ 


COMPANY 
STREET_ 
CITY_ 


STATE_ZIP_ 

AMOUNT ENCLOSED $__ 

Disk size desired: 5" 8” 

□ Check Enclosed □ VfSA 

□ UPS C.O.D, □ Mastercharge 

Card number__ 

Expiration Date___ 

Signature ___ 

□ Check here for more information 

CP/M IS a trademark of Digital Research and Z-BO is a 
trademark of ZHog, 
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NEW!!! THE * 

ELECTRIC MOUTH 



ELFHVERSjON 
fur S100, Elf IE Apple, TRS-80 Level II* 

From $99.95 kit 

Now — teach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 

Thai's right: the ELECTRIC MOUTH actually lets 
yuur computer talk! Installed and on-line in iust 
millules., ifs ready for spoken-language use in office, 
business, industrial and commercial applications, 
in games, special projects, R&D, education, secu¬ 
rity devices — there’s no end to the ELECTRIC 
MOUTH s usefulness. Look at these features: 

* Supplied with 143 words/letters/ phonemes/ 
numbers, capable of producing hundreds of words 
and phrasi!H. 

* Expandable on-board up to thousands of words 
and phrraes dust add addiijnnol speech ROMs os 
I hey become available 

* Four models, which plug directly into S10Q. Apple. 

Elf II and TK&-B0 Level II computers 

* Get It to talk by using either Basic or machine 
language |very easy to use, complete instructions 
with examples included], 

* Uses National Semiconductor s ' Digitalker" 
system, 

* Includes un-lKmrd audio amplifier and speaker, 
with provisions fur external speakers and 
amplifier. 

* Adds a new dimension and excitement to pro¬ 
gramming: (els you modify existing programs and 
games to add spoken announcemenls nf result h. 
warnings, etc. 

* I ns tails in just minutes. 

Principle nf Operation: t he ELECTRIC MOUTH 
slures words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they arc simply called for by your program and then 
synthesi/ved into speech, Tne ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 
selectable) are used, 

Spoked Material Included 

■™? *i cWkr tachn mirahsr « ^ l 

twn iiUwteMi rjnai i down t* ftf sauthl d u 

them* IwiMily sup rrtuml II off «-< r „ 

thirty wrt kihn tm Hpw* [ w 

ftML «phrtta tour fei left «u * , 

4a f'tilf SHtwrti Icine (Jnw I™ r*m ttar h T 

9^'n\ 3Hrfiii minico fuel Imtser parrnrlu-ui Hart , x 

wwnty «lms jllmce gjUllirt tlnnil pUrtTpl *\m , 

niriL- minu, tiSntin* fta U,i* pliui*. Hum k 

Irn mrtHy tmWn P Bilmce Ream bvix-t plus ihr I 

<*rvr.ri Imirimi 320cm *Hnw» fitful ntark fnini Ibifln n> 

Iwpjve- mrJUMnd RIHlnr IIlBl^i- pound Icy n 

liklrtHHi milllnn ckd FKSVfi iinLi! fisiJaai up t, 

faulrtwii otriKiniii htfli mitli r-le vuft p 

SRoim n«ftin miilnd hitthor rnsnuH m wckghi ti 

■IjilnttL U.I1WWCU djrifcnr hour minyi* frwjy „ 7 

BevenHwn n««l Atgm fcri nror right U * 

*"EJf ti" olid "T7te Elect m: Mouth" am irocfcmarks of 
Nati-mucs Ltd. 7\pp/e lu is u mg. trademark of Appfr; 
Computer inc. ■TTtS-BOl^veHrffioreg. irorfcmark of "fbncJy 
Corp 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Cannecllcul Or ror Technical Assistance. Etc.. 

Call (203) 334-9375 

NETRONICS R&D LTD.o* P t er 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

□ SI 00 “Electric Muuitr ktli.. sbb.95 

□ ElfII “Electric Mouth” Ml.... $89,95 

□ Appic “Electric Mourn'’kit.SI 10.9!) 

□ ths -80 Level II "Electric Moulir kit_St 10.05 

Add$20.00 for wired & Itsled unite. All plus $3.00 pimage $ in¬ 
surance. Gunn rea. add sales lax. 

Total Enclosed S-_ _ 

□ Personal Check □ Cashier's Check/Money Order 

□ Visa □ Master Charge (Bank No. _ ) 

ACCLN0.____ 

Signature___kip.nma 

Print 


Address 

City__ 

Slate__ 
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ing a computer quickly decays when 
the line-of-sight distances are quite 
different from the true distances. 

An examination of figure 2 shows 
the drastic path change that occurs 
when true distances are used instead 
of line-of-sight distances. This stems 
from the fact that it is difficult or 
perhaps impossible for a person to 
visualize many points in which the 
true traveling distances have no rela- 
tionship to the proximity of the 
points on a map. 

Conclusion 

Getting from one place to another 
efficiently is becoming increasingly 
important as the price of energy keeps 
climbing. This is true for anyone who 
travels, but it is particularly true for 
those who travel a great deal, such as 
salesmen. The need to plan trips in 
advance is obvious. However, plan¬ 
ning a trip even when the number of 
destinations is relatively small is a 
hard task for a human as well as for a 
computer. By using a decision-tree- 
pruning method, the program execu¬ 
tion time can be drastically reduced. 

The BASIC program described here 
has its limits, but it should be of help 
in solving many practical problems. 
Until a major breakthrough is made, 
solving this NP-complete problem 
will remain difficult and time- 
consuming. ■ 
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DISCOUNT 

HARDWARE 

IEEE 696/S-100 Standard Boards 

Assembled, tested, warranted 


fompuPro'"™, 

^ELKTAOMCS ^ 

STATE OF THE ART CPU BOARDS 

DUAL CPU 8/16 bit. 

. $349 

Z-80 CPU. 

. $249 

FAST RELIABLE STATIC MEMORY 

16K.$299 32K. 

.$549 

48K.$799 64K. 

.$999 

SYSTEM AUGMENTATIDN 

BOARDS 


1/0-1 2-Parallel Ports. 

. $199 

1/0-11 3-Serial, 1-Par.. 

. $199 

I/O-Ill 8-Port. 

. $549 

DISK-1 DMA Disk Cont. 

. $399 

MPX Multiplex Channel ... 

. $399 

SUPPORT-1 Multifunction.. 

. $299 


Port, clock, interrupts 
timers, battery back-up 
7 Boards in one 


DISCOUNT HARDWARE 

Division ot System Interface Consultants, Inc. 
17440 Revelio Drive 
Pacific Palisades, CA 90272 

Enclosed is $_ 

Please express the following assembled, 
tested, and warranted IEEE 696/S-100 
boards: 


Name - 
Address. 


Phone ( ) 


Add S25 to each order for express shipping, handling 
and insurance, California residents add 6% tax. Allow 
2 weeks for personal checks. Prices subject to change 
without notice. 

CALL FOR INFORMATION AND PRICES ON 
Mainframes, terminals, printers, and complete 
integrated and tested systems to meet 
TOUR UNIQUE REQUIREMENTS. 

(213) 454-2100 

DISCOUNT HARDWARE 

Division ot System Interface Consultants, Inc. 
Computer Specialists Established 1969 











































STATE OF THE ART 
MEMORY SYSTEMS 



512KB SINGLE BOARD MULTIBUS® MEMORY 

State of the Art Multibus Memory Design, 

First to Offer 512KB on One Board, 

The Cl-BO 86 module is compatible with both 8 or 16 bit Multibus Systems. 

PARITY — The Cl-8086 generates and checks even parity with selectable 
interrupt on parity error 

FAST ACCESS AND CYCLE TIME - Data access is 270 NSEC and cycle 
time is 375 NSEC. 

15 MEGA BYTE ADDRESSING — The memory is addressable in 16K 
increments up to 16 mega bytes. 

LOW POWER CONSUMPTION — Total power consumption is under 8 
watts, 

SINGLE QTY. PRICE: 128Kx9 $1350. 512Kx9 $2995. 


206KB LSI 11/23® SINGLE DUAL WIDTH BOARD 

The First and Only 256KB Memory an a Single Dual Board. 

4 MEGABYTE ADDRESS FIELD - Most memories available for the DEC 
PDF 11/23 are ooly addressable to 256K bytes (IB address lines). The 
Cl-T 123 is addressable to 4 mega bytes (22 address lines) so there is no 
need to worry about obsolescence, 

FAST ACCESS AND CYCLE TIME - With an access time of 240 NSEC 
aod cycle time of 400 NSEC one is insured the hest throughput on the POP 
11/23 system. 

PARITY — The CM 123 generates and checks parity for each byte of 
memory. Totally DEC compatible, 

BATTERY BACKUP POWER CONSUMPTION - Power requirement for 
the module is only 1,2 AMP from the 5 volt supply. The CM 123 is easily 
configured for battery back-up mode of operation requiring only 300MA 
from a single 5 V hack-up supply for 256 KB memory in the down state. 

SINGLE QTY. PRICE: 32K x 18 *575. 12SK x 18 *1925. 




64K x 9 EXQRCISER® I SINGLE BOARD MEMORY 

For Exorciser L Exerciser II and Rockwell System 65, 

FAST ACCESS AND CYCLE TIME — Data access time is 225 NSEC and 
cycle time is 400 NSEC, allowing the unit to work as a static RAM at clock 
rates in excess of 1,5 mega hem. For 2 mega hertz operation the board can 
he easily configured to utilize a cycle stealing refresh operation. 

ADDRESSING — On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs, 

PARITY — On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 

Complete board power consumption is under 7 watts, 

SINGLE QTY, PRICE: 64K x 9 $575. 


Tested aod burned in. Full year warranty. 


DON’T ASK WHY WE CHARGE SO UTTLE. ASK WHY THEY CHARGE SO MUCH. 



Chrislin Industries, Inc. 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
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products, 


NEW LOCATION 
1198 E. Willow Street 
Signal Hill, CA 90806 
Toll Free (800) 421-7701 Outside Calif. 
(213) 595-6431 Inside Calif, 


MICROBYTE $-100 BOARDS 


ORDERING INFO 


Name, address, phone 
Ship by UPS or Mai! 
Shipping Chrg. Add $2.50 up lo 
1 lb-Cell forlarger shipments 
Freight U,S. Mail Add St.50 
U S Only up to 2 lbs. 


We Accept Cash, Check, Money 
Orders, Visa & Master Charge 
(U.S. Funds Only) 

Tax: 6% Calif. Res. 

COO’s & Terms Available on 
Approval (School PO's Accepted) 
(525.00 Minimum Order) 



♦Fultir oi .... 

If CE S iQQ SuS SEHndflrd 
+Z EDA CPU <4MHl ySfS.on <,r Ih* £.», 

7ff iralruclionl 

-Up to *K or tirt bowd Eprnm w 
Optional J-ffl} rnonH(¥ 

LK.ZFQ5I S!K|?71&1 u 4MS73JI 


Z-80A/I-O $349.00 

Assembled & Tested 
Optional Monitor Program $50.00 




MICRO BYTE 

-DMA to mlhin 1GM byto nf m 
•Slflto-flJ-infl-Brl NECftid. LSI 
Controller 


-BM4, orbllraiinn j 11r.vi uhh i,r 
muHIpto tmarai within a ftyglfem 
■PLL >tJI+ lor totallv rplu 

ufiaraclon 

* With prH-comp **t1ehtrtt b 1 n 


Disc Controller $389.00 

Assembled & Tested 

CPM Available (Optional) 


SD SYSTEM / S-100 BOARDS 


*P(W.dr On. Fran Olt 
BBlKlBdrnM In Wold 
'OllVB Tlrjl# Out. 

ifr'irra. ncl In 
-SinfllB 



MICROBYTE 

-e-Utt « bil [tfnajnlc^fia.M 
■Lftw poww. 

* SVDC ip m toB 
+ I^VDC (* IflO ma 
. 1SVDC & J5 toa 


64K RAM 

Assembled & Tested 


Board 

Gait for Price 




MICROBYTE 

■OviBiJ FB-HMC $«..»■ Fori*. Do« 
SOni* Cur/anl Loop P 
■ Fully IEEE S I [HI Bus 


I/O Board 

Assembled & 

Gables Available 


$289.00 

Tested 

(Optional) 



'7? Horn: Burn-In 


CALIFORNIA COMPUTER" 


2032 

2065 

2116 

2200 
2422 
2501 
2710 
271B 
2720 
2802 
2810 
7114A 
7424 A 
744QA 

7470 
771OA 
7712A 
7720A 
7 728A 


32K STATIC Ram BflO. 
64K DYNAMIC RAM 
BOARD 

16K STATIC RAM BRD. 
MAINFRAME 
DISK CONTROLLER 
MOTHERBOARD 
4-PORT SERIAL I/O 
2 SER. PORT * 2 PAR 
4-PORT PARALLEL I/O 
6502 CPU BOARD 
Z 80 CPU BOARD 
12K ROM/PROM BRD. 
CALENDAR CLOCK BD 
PROGRAMMABLE 
TIMER 

A/D CONVERTER 
SERIAL SYNCH BRD 
SERIAL SYNCH BRD, 
PARALLEL INTERFACE 
CENTRONICS 
INTERFACE 


CALL FOR PRICE & DELIVERY 


EXPANDORANI1 

16K 

$240.00 

2 MHz DYNAMIC 

32 K 

$258.00 

RAM BOARD 

48K 

$276.00 

KITS 

64 K 

$294.00 

EXPANDORAM H 

16K 

$250.00 

4 MHz DYNAMIC 

32 K 

$268.00 

RAM BOARD 

48K 

$286.00 

KITS 

64 K 

$304.00 

SBC-100 KIT 

SBC-200 KIT 


ATARI 800 

(16K) PERSON AUBUS1NESS COMPUTER 
•Computer Console 'Operators Manual 
•Atari 8K Basic «RF Modulator 

•57 Full Stroke ‘Power Supply 

Alpha numeric keys CALL 

& (4) Function Keys FOR PRtCE 

tAdd'i 16K RAM FREE w/Furchase of System 


2.5 MHz/ZSQ CPU 
with Serial I/O 
Ports & SBC 100 
Monitor of your 
choice al No Chrg. 


4 MHz/ZSQ A CPU 
with Serial & Parallel 
I/O Ports & SBC 200 
Monitor of your 
choice at No Chrg, 


ATARI OPTIONAL ACCESSORIES 

1 MODEL n DESCRIPTION 

PRICE 

810 

Disk Drive System 

$ 475,00 

815 

Disk Drive System 

$1199.00 

820 

40-col. Dot Matrix Printer 

$ 279 00 

822 

40-col. Thermal Printer 

$ 349 00 

825 

50-col. Dot Matrix Printer 

$ 625.00 

830 

Acoustic Modem 

$ 159.00 

850 

Interface Module 

$ 139.00 

410 

Cassette Recorder 

$ 60.00 


MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 


MODEL X5 - Dfriklap M linlrama - 8 Lard* - Small Ptwlr Stapply S700 

CaMucl Sin: 16"tf X 1 5' »i Galium! (rantoH dfiwo grey, Iroul imps' is black Ein ipllniul tnlnri! S-posilitwi 

iraltiertiflirfl. h cunnsclofs. imUJtadE. car) tag? »-in all guldfR Fmsel 4 *Hch an rrprel pan* I Fewer IWUdli. 4 DB?5 BIlBJtS, 
t BNC rTUHinllnrp hole. 7fl€FM 1M1, EMI IlUflr, 5 tuwjr card. hi* luStr, and clamp*] Elat fable axil nn rear parml PK75 
powHr supply r i- HcS IUA +16@1 SA, -16@1 liAj Rnwe-r supply « a ramoiiablfl module 


MODEL TDDD — Horizontal Desktop DIjK/Cqvdf -1 Eight Imch Drivai - Drtvw Horizontal 

Catiinat sin J0‘ w x 21"-u * n fobinsi piinred oeve grey. |nen ■ - ■ 

5A8DTW Fmppy Disk Drrwt* (Qt itttCMmtal (nmlTjlunll Orlvn enotinUtig 

B L threti-Hii* liw cnrd-. power swllch Imp (irsa EMl ■ iltui - 

45SHA. 4?4®5A-&A mak. -5# ViK 


$299 


00 


00 


VERSAFLOPPY 
\ KIT 

Disk Controller for 
5 T /»" & 0" Drives, 
Single or Double 
Sided/Single 
Density, S-100 
Compatible 


$250 


.00 


$325 


VERSAFLOPPY 
II KIT 

Disk Controller for 
5 W or 8 M Drives, 
Single or Double 
Sided/Si ngfe or 
Double Density, 
S-1QQ Compatible 

$300 00 


PROM 100 KIT 

S-KMEPROM ALL BOARDS 

PROGRAMMER for ARE AVAILABLE 
2708, 2716, 2732 & ASSEMBLED 
(Tl) 2516 * TESTED 

CALL FOR PRICES 

$ 210 00 


QUME 0T-8 DISK DRIVE 


Specifications 

■Double-sided 
Sg(e-Dbte Density 
•IBM-compatible 
1.2 Mbytes/Disk 
•Fast—3 ms. 

“jg Track to Track 
*154 Treeks/Oaisy 
Chain 4 Drives 
*180 Standard 

_ Write Protect 

•Programmable 

CALL FOR Door Lock 

PRtCE & DELIVERY 

Q.E,M. Pricing Available on Request 
120 Day Factory Warranty 


HE0 

i wirr incii Shdgart 
■suppn«l a fans ndl !.uppilod!. 70GFM fatl, 
Mr e«rl an Tear panel P734 pow-nr supply : 
v 19 a wmratfe module 

M DDE L 8000 - Das klap Miln/Fnma - 15 &tf(t» - SlPiirijifri Cmvar Supply $ZS8 

Cabin»1 Tifd 17"w x ZO S 'O x 7 5"h OublRdl pdlldad d tNt grey ItoiiI parml is u+ick 4-aitlcr OdlDr sCTmmBS oatiunall. 
IS-pusilmn I EEE cornpalkblE molhflrbDafd (will accupl TBQ1 terninaioi hil, Dplionnl |. card cage with ,i :; guidBL HtE.fll switch 
Oil Irani ranni pwtii twitch, a MZi culouls. ? BUG mouatlrw nc*j 7DCFM ian EMI Iflsr. fl' pow6r cwd. Mm luse. and 
t llal cabin nxll on rear pannl PBAO puwf tuuply i + fl(rf I iiA. + itir3-3A ifi®3Ai Pnwdr supply la a rcninvablB 


MODEL 700DS - Vartlcal Das klap Dlik/Cavar - 2 Elghl I nch Drivai - Drive * Varliul 32S0 

Gebini'l S5IJ0 13 5"N M 23”d 1 11"(i Cablnol panned t\cm gray, inwt (Hue* Is Wack Mmnlifls for 2 elQhi-Inch SHuflaM 
SASOI ft FIup|j> Dish Driyas I w mecl aniCal equiva : YiH.i Ohvu nicupllug braCAeis sc pplmd Drrvss Ki\ Hipped 7DGFM fan 
fi' Ihree- wirn line cord pnwer switch, line luce. t'Mi Idler and clamped H.n cable end on rear panel 'P7t* pownr supply 
f &ffl4A. # peak. an voflages nsgvia.iad Powtr supp*y a a refmMnit nioduh!. 


PRINTERS 


ATARI SOFTWARE 

Description Price 

Basketball $30.00 

Super Breakout $30 00 

Ctiess $3000 

Video Easel $30.00 

3-D TicTae Toe $30.00 

Star Raiders $34.00 

Music Com poser $4 2,00 

Educational System ROM $19.95 

Assembler/Editor $45.00 

Telelink I $19.95 

Sp ace I n vade rs $ 15.95 

Kingdom $12,95 

Blackjack $12.95 

Biorhythm $12,95 

Graph IL $15.95 

Energy Czar $12.95 

Mailing List $16.95 

Statistics 1 $16.95 

Padd I e Con (ro is $ 17,95 

Joysticks (pair) $17.95 

Touch Typing $19,95 

Slock Charllng $19.95 

Slock Analysis $19 95 

Bond Analysis $19.95 

MANY MORE AVAILABLE 


MFGJW1GDEL# 
ANACOM-150 
ANADEX-9501 
BASE 2-8QQB 
DIABLO^SORO 
INTEGRAL-460 
C. ITOH -Starwriter 45 
TEXAS INSTR.-810 


PRICE 

S 995.00 
$1300.00 
$ 650.00 
$2225.00 
CALL 
$1925,00 
$1650.00 


MFG. 

Amdek 

Amdek 

Amdek 

APF 

Hitachi 

Hitachi 

Sanyo 

Sanyo 

Sanyo 


MONITORS 


MODEL # 

100 / 12 r saw 
100 80 

1Q0G/12" Grn, 
TVM-10/10" B&W 
VM910/9" B&W 
VM129/12” G6W 
DM5012/12" B&W 
DM5ll2ex/l2 ,r Grn. 
DMC6013/13" Color 


PRICE 

$139. 

$169. 

$169 

$149. 

$ 210 . 

$340. 

$260. 

$280. 

$450. 


MODEMS 


MFG. 

Novation 

Novation 

Novation 

Lexicon 


MODEL if 

CAT 


DCAT 
Auto-CAT 
Lexll 
Livermore LlV-Star 20M 
UDS UDS 103 

UDS UDS 202 


PRICE 

ST49.00 

$169.00 

$229.00 

$139.00 

$149.00 

$189.00 

$295.00 


TERMINALS 

MFG. 

MODEL # 

PRtCE 

Amp ex 

Dialogue 80 

$ 945.00 

So roc 

IQ T 20 

$ 750.00 

So roc 

IQ 140 

$1250.00 

Televrdeo 

TVI 912C 

$ 725.00 

Tele video 

TVI 920C 

$ 775.00 

Televldeo 

TVi 95DC 

$ 975.00 


WAMECO INC. Bare Boards & Kits 




KITS 



BARE BOARDS 



BARE BOARDS 


PART It 

DESCRIPTION 

PRICE 

PART if 

DESCRIPTION 

PRICE 

PART # 

DESCRIPTION 

PRICE 

EPM-t 

4K EPROM 

$ 59.95 

EFM-1 

4K EPROM 

$2995 

CPU-2 

Z80 CPU 

$39.95 

EPM-2 

16K or 32 K EPROM 

$ 74,95 

EPM-2 

16K or 32K EPROM 

$29.95 

RTQ'I 

Real Time Clock 

$27 95 

MEM-1 

SK Sialic 

$ 71.95 

MEM 1 

SK Static 

$29.95 

QMS-9 

9 Slot Motherboard 

$34.95 

MEM 2 

16K Static 

$ 80 95 

MEM-2 

16K Static 

$31.95 

QMS-12 

12 Slot Motherbrd. 

$39,95 

FPB-1 

Front Panel 

$159.95 

MEM 3 

32K Static 

$35 95 

CRT-1 

©0 x 24 Video 

CALL 

CPU-1 

80BDA CPU 

$119.95 

FPB-t 

Front Panel 

$49.95 

IOB-1 

2 Par. a 1 Ser. I/O 

CALL 

RTCH 

Real Time Clock 

$ 75.95 

FDG-1 

Disk Controller 

$44.95 

IOB-2 

8-Parallel I/O Ports 

$35.96 

QMB-9 

QMB-12 

9 Stoi Motherboard 

12 Slot Motherbrd. 

$ 99.95 

$109.95 

CPU-1 

BOBO A CPU 

$31.95 

IOB-5 

4-Serlal I/O Ports 

$35.95 


KITS LESS EPROM OR RAM CHIPS 
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COMPONENTS 


DISKETTES FROM asap 


DIP SOCKETS/LOW PROFILE TIN SOLDERTAIL 


4116’S (200 ns.) 

Apple, TRS-80, Heath 

8 for $ 18 80 

16-49 .$2.25 ea, 

50-99 .$2.15 ea. 

100 Up.$2.05 ea. 


2114 L-2/200 NS 


Lo-Power iKk 4 Static RAM 

1-16 .$3.05 ea. 

17-49.$2.95 ea. 

50 99 .$2.85 ea. 

100 Up ...... .$2.70ea. 

74LS24Q.$1.25 ea. 

74LS241.$1,10 ea. 

74LS244.$1.25 ea, 

74LS373.$1.25 ea, 

74LS374.$1.25 ea. 

BT245 .$1.50 ea. 


2708/450 NS 


IK x 8 EPROM 

$4.25 ea. 

or 

8/$32.°° 


2716/5 VOLT 


2K x 8 EPROM 

$6.95 ea. 

1 YR . WARRANTY 


8080A - CPU ,,, ,$ 2.50 
Z80A - CPU ...,.$ 8.95 

Z80A -CTC.$ 8.95 

Z80A - DART . .,.$13.95 

ZBGA-SJQ.$22.00 

8255AC5.$ 6.95 

8257ACS . . . ,,, ,$15.00 


320T5 .80 320T12 .80 
340T5 .70 340T12 .75 


I B 10-24 25 Up 

DB25P 2.BQ 2.65 250 

DB25S 3,80 3.70 3.40 

D825C 1,05 .95 .85 


100 PIN IMSAI 

Gold/S 100 
Soldertail 
Connectors 

$2.40 each 

OR 

10/$2.25 each 


CAPACITORS 


.1 @ 12 Volt 
Ceramic 

6$ ea. 

or 

1OO/$7.0O 


SCOTCH 3M 


5QFTMCTOR 
hAR&taSECTOH 
HARD tesSCTOH 
T DISKETTES 
HARD SECTOR 
MFTSSCTOH 


PfliCI 

1fl>27:5G 
16129,59 
ID) M.M 


PART « 

MEM MM 
MEM 3101 
MEM KB0 
MEM 3102 


PAflU 

tH3130 

D-MH 


UEUFfOLE SOFT SECTOR 

iJSlWRE HAflDlGSECTOR 

ITSJWGLE HAflD IS SECTOR 


SOFT SECTOR 
SOFTSECTOR 
SOFT SECTOR 
SOFT SECTOR 



DY5AN 
S'*" diskettes 


SOFT SECTOR 
SOFT SECTOR 
SOFT SECTOR 


PART ■ 

TtiQ 

TM-lb 


SECTORINQ 

soft SECTOR 
HaHO 10 5SCTDR 
MARD 16SECTOR 
soft SECTOR 
HARO 10 SECTOR 
KARO 1$ SECTOR 


MAXELL 
S-d. " DISKETTES 


MHJP 

PART i 

FDII21I 
FH1 JO 
FD3-XD 


PAST V 
SflW-S 
SRW6 


SOFTSECTO« KW900 

SOFT SECTOA KM»O0 

HARDISSECTOn Tiyjgia) 
HAROlflSECTOfl i&nfiro 


DESCRIPTION 

19 

10-49 

50-99 

100 Up 

14 PIN TIN ST 

>15 

.13 

.12 

.11 

16 PIN TIN ST 

.16 

.14 

.13 

.12 

18 PIN TIN ST 

.19 

.18 

.16 

.14 

20 PIN TIN ST 

.25 

.23 

.21 

.20 

24 PIN TIN ST 

.26 

.24 

.22 

.20 

28 PIN TIN ST 

.32 

.30 

.29 

.27 

40 PIN TIN ST 

.42 

.40 

.38 

.34 


PERSONAL SOFTWARE for APPLE. 
TRS8G, PET, S ATARI 

DESCRIPTION 

Vf SI CALC APPLE DISK 
DESKTOP PLAN APPLE DISK 
MiCROCHESS 2.0 APPLE DISK 
MICROCHESS 2.0 APPLE 
CHECKER KING APPLE DISK 
CHECK KING APPLE 
GAMMON GAMBLER APPLESOFT DISK 
GAMMON GAMBLER APPLE 
BRIDGE PARTNER APPLESOFT DISK 
BRI DGE PARTNER APPLE 
CCA DATA MGMT5Y5 APPLE DISK 
MICROCHESS 2.0 8-32K PET 
CHECKER KING PET 
GAMMON GAMBLER PET 
BRIDGE PARTNER PET 
VISICALC-PET 

CCA DATA MGMT SYS TR5B0 DISK 
MICROCHESS 1.5TRS80 
CHECKER KING TRSBQ 
BRIDGE PARTNER TRS8Q 
TIME TREK TRSSO 
VITAFACTS PKG/6 PET APPLE THS 
VISICALC-ATARI 


PRICE 

125.00 

79.95 
21 95 
17 95 
21 95 
17 95 

21.95 

17.95 

21.95 

17.95 

79.95 

17.95 

17.95 

17.95 

13.95 
175.00 

65.00 

17.95 

17.95 
T3.95 

13.95 
100.00 
175.00 


SHUGART 801R DISK DRIVE 

Single Density Double Density 


Capacity 
Unformatted 
Per Disk 
Per Track 
IBM Formal 
Per Disk 
Per Track 


400 K 
5,2K 


256 K 
3320 


Transfer Rate 250 kilobiUsec 
Latency (avg.) 83 ms 
Access Time 
Track to Track 8 ms 
Average 260 ms 
Settling Time Sms 
Head Load 
Time 35 ms 

Model 801 . 

Case & Power Supply .. . 


BOOK 

1Q.4K 


500 kilobits/sec 
83 ms 


8 ms 
260 ms 
8 ms 


35 ms 


$400.00 
. $265.00 



The Epson MX-80 

80 COLUMN DOT MATRIX PRINTER 


SPECIFICATIONS 

Print method 

serial impact dol 
matrix 

Print rate ■ 80 CPS 
Print direction 
bidirectional 
Number of pins 
in head ■ 9 
Matrix -9*9 
Line spacings - 1/8". N6". 7/72" + programmable 
Throughput at 10 CPI logical seeking 
function - TQ5 LPM, 20 character line; 

73 LFM. 43 char, line; 48 LPM, 80 char line 

PRINTING CHARACTERISTICS 

Character set - iuM 96-characier ASCII 
With descenders 

Graphics characters 64 block characters 

INTERFACES 

Standard - Centronics-style 8-bit parallel 
Oplional RS232, IE EE 498 
Buffer size - i line 

New MX80FT Available 
CALL FOR PRICE & DELIVERY 


MCTDWtlG PRICE 

I 'SINGLE SOFT SECTOR iprtSQG 

D&INGLE SOFT B SECTOR 

SQFrsicran im*h> 


SRW 

MEDIA 5TQRAQE CASES 


APPLE 

SOFTWARE 

by EDU-WARE 

DESCRIPTION PRICE 

COMPU MATH 
(FRACTIONS) 

29,95 

COMPUMATH 

(DECIMALS) 

29.95 

COMPU-READ 

19,95 

EDU-PAKI 

35.00 

TERRORIST 

24.95 

WINDFALL 

16.95 

NETWORK 

16.95 

SPACE 

24,95 

PRISONER 

24,95 


INTRODUCING 

asap’s Atari 800 


Computer System • 16K RAM Module 

$79 9S 

1 YEAR WARRANTY PARTS AND LABOR 


{ALL SOFTWARE ON DISK) 


zip dip ir 


BASES, HEADS, MTS. & 
COMBINATIONS 


PART# DESCRIPTION 

300 STANDARD BAS-E 

301 STANDARD PANAVISE 

303 STANDARD HEAD 

304 LOW PROFILE HEAD 
3Q5 LOW PflGFlLE BASE 
308 WEIGHTED BASE 
310 SURFACE PLATE 
31! BENCH CLAMP 

315 ClBCUIT BOARD HOLDER 
333 RAPJD ASSEMBLY 

350 WORK CENTER STATION 
366 WIDE OPEN HEAD 
37G SELF-CENTERING HEAD 
330 VACUUM BASE 

ACCESSORIES 
PARTS DESCRIPTION 

316 EXTRA ARMS 
318 12" BAR 

343 NVLON JAWS (PAIR! 

344 GROOVED NYLON JAWS 
346 NEOPRENE JAWS 

353 STEEL JAWS 

359 UNIVERSAL HOLDER 


PRICES 

11 95 

24 

14.49 

15 25 
1195 
14.25 
33.06 

14.49 

16.95 

30.95 
36 95 

13.95 

16 95 

16.95 

PRICE 

9.60 

3.49 
200 
2.00 

2.50 

295 

6.95 


DIP SWITCHES ‘ 


Zero Insertion Pressure Test Socket 

PART # 

PINS 

1-9 

10-24 

25 UP 

ZD1116 

16 

5.35 

5.15 

4.95 

ZD1124 

24 

7,35 

7.10 

6,85 

ZD1140 

40 

9.75 

9.50 

9-25 


PART# POSITIONS 

1-9 

10-24 

25 UP 

DS4P 

4 

1,25 

1.20 

1.15 

DS5P 

5 

1.30 

1.20 

1.10 

DS6P 

6 

1,35 

1.25 

1.10 

DS7P 

7 

1.40 

1.25 

1.10 

DS8P 

3 

1.40 

1.20 

1,05 


IDS SOCKET CONNECTORS 
Crimp-On Type 


Contacts 

1-9 

10-24 

25 Up 

Contacts 

1-9 

10-24 

25 Up 

20 PINS 

2,95 

2.75 

2.50 

20 PINS 

3.95 

3.75 

3.50 

26 PINS 

3.25 

2.95 

2.75 

26 PINS 

4.95 

4.55 

4.25 

34 PINS 

4,45 

4,25 

3.95 

34 PINS 

5.25 

4.95 

4,75 

40 PINS 

5.65 

5,35 

4.95 

40 PINS 

6.25 

5.85 

5.50 

50 PINS 

5.95 

5.65 

5.25 

50 PINS 

6.95 

635 

5.95 


IDS CARD-EDGE CONNECTORS 
Crimp-On Type 


MICRO BYTE 32K STATIC RAM BOARD 



D|SK ° mvE 

aQQ r CABLE ASSEMBLY 


■ 


I panel 

»Lo* pewer conaumtHlsn Bfflm* 
eFufly wauarflad fnr 130 days ImHi tfalc -or Sbipmwii 
•Uses Intel Ipu- [wwer 71411-4 4K.ii State: RAM 
■Eath 4-K bank a<K1r«MDIe !0 any 4K Sim wllWn 
i B4* boundary 


$500°° 

’Fully 8100 bus 


■MSAI. SQL 
AlTAlA. 
ALPHA MICRO 


GODBOUT32K ECONORAM XX 
Sialic S-100 Memory 

32K Bank Select. IEEE S-100 compatible One 
32K block can be addressed on 4K boundaries. 
Compatible with IEEE proposed standard of 24 
address fines- and all currently used bank select 
configurations. Disable any qr all of the eight 4K 
blocks to create as many windows in memory to 
avoid system memory conflict. 

PART# DESCRIPTION PRICE 

GB ER XX 16K 16K A 8 T $339.00 

GB ER XX 24 K 24 K A & T $449.00 

GB ER XX 32K 32K AST $579.00 


PART # 
CA832PT 

s 25 96 e* 


DESCRIPTION 
CONNECTS (2) 8” 
DISK DRIVES (Shugarl 
Qume, etc.} TO 
STANDARD DISK 
CONTROLLER BOARD 


CATALOG REQUEST 

Please send me your 

1981 asap 
Full Line Catalog 


Address. 

Qty_ 


-Zip- 


products, 


NEW LOCATION 
1198 E. Willow Street 
Signal Hill, CA 90806 
Toil Free (800) 421-7701 Outside Calif. 
(213) 595-6431 Inside Calif. 


ORDERING INFO 


Name, address, phene 
Ship by UPS or Mail 
Shipping Chrg. Add $2,50 up to 
t lb, Call for larger shipments 
Freight. U S, Mail Add $1.50 
U S. Only up to 2 lbs. 


We Accept Cash, Check. Money 
Orders. Visa ft Master Charge 
(U.S Funds Only) 

Tax: 6% Calit. Res. 

COD's ft Terms Available on 
Approval (School PO s Accepted) 
($25.00 Minimum Order) 
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TEXAS COMPUTER SYSTEMS 


Offers Lowest Prices on 


TRS-80 


COMPUTERS 



Model II 64K 
$3349 

An excellent ampule* tor your business needs Easy expandabil¬ 
ity & compatibility Nofarrtal operator Ironing needed All access- 
ones available—disk expansions printers. software, at Our low 
discount prices Our Tasl Dallas air iretglit service can assure most 
dtfwenes within seven days alter payment is received 

Free with purchase: 

T box of 10 doubte density 
diskettes A169 value 


Model 111 16K $849 

Model III 32K $979 
Model III 48K $1089 


With TCS Memory: 
Model III 32K $909 
Model III 48K $969 


Model III 32K 2 Disk RS232 $2100 
Model III 48K 2 Disk RS232 $2230 
Model III 32K 1 Disk $1729 

Model II! 48K 1 Disk $1849 



Special—With TCS Memory 

* Model III 48K 2 Disks 

Uses proven MPi drives modi)led lor loppy operation and 
Percom controller Limited 90 day warranty Dali lot 
details 


$1895 


Color Computer 

4K Level I $329 

16K Level I $439 

16K Extended Basic $489 


With TCS Memory: 

16K Level l $369 
16K Extended Basic $449 


Expansion 

Interfaces 

Zero K interface $254 
16K Interface $359 
32K Interface $469 


With TCS Memory: 

16K Interface $318 
32K Interface $388 


Pocket Computer & 

Interface $ Call toll free for the low, low sale price. 


Epson MX-80 
$ Call 


Leiler quality main* similar lo Line Printer IV & 
Centronics printer bul has lull software conlrol of 
40. 6D 6G or 132 columns 80 cps bidirectional 
tractor feed, disposable pnnihead $300 less than 
nearest compelmve printer Lists $645 Our price 
includes cable 


* Payment Mo ney Order. C a shier' s Cbec k Cert i Netf 
Check Personal checks lake 3 wks VISA MC. 
add 3% 


* Prices subieel to cnange any lime 
- No tax tnjl-o1-5late Texans add 5*/n 

* Delivery sub|ecl to availsbilily 
■ Shipping extra, quoted by phone 

TEXAS COMPUTER SYSTEMS 

Box 951, Brady Texas 76825 

For fast, efficient service, we can air freight from Dallas 
fo major a/p near you Call for information 

Toll Free Number 800-351-1473 

Texas Residents 915-597-0673 


Programming C 


Energy 

Measurement with 
the Apple II 


William H Murray, Engineering Science Department 
Boome Community College, Binghamton IVY 13902 


Anyone who has tried to make medium- to long-term 
electrical-energy measurements on a wind-driven 
generator or a bank of solar cells has found it difficult, if 
not impossible, to obtain the proper monitoring equip¬ 
ment. There are two good reasons for this: there is no real 
commercial demand for a direct-current kWh (kilowatt- 
hour) meter, and it is difficult to build a meter that will 
work on a system where both voltage and current can 
vary widely during the course of the monitoring period, 
California Computer Systems came to my rescue when 
I tried to tackle this problem. It makes a 3 3 / 4 -digit A/D 
(analog-to-digital) converter and a clock/calendar 

Text continued on page 299 

(la) 

+200 v DC >— 


> 19.SK 
< SW 



ft? 


(lb) 



ft? 


Figure 1: Resistor networks used to ensure that input signals are 
within the proper range for use with A/D converter boards. The 
component values specified in figure la will divide the input 
voltage by a factor of 50. The circuit shown in figure lb pro¬ 
vides current division by a factor of 5. Both factors are taken 
into account by the Applesoft BASIC program in listing 1. 
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Listing 1: This Apple BASIC program performs data-logging functions , The A/D con¬ 
verters and the clock/calendar are initialized with the routines in listings lb thru Id. 


(la) 


ILIB'T 

i O REM t LOAD MACHINE LANGUAGE 
CONI ROL PROGRAMS 
20 It* * CHR* t 4 > 


30 

PRINT 

II* r “ BLDALi ENERGY A/B5,U 


If JO" 


40 

PR I Nl 

D4 f "BLOAD ENERGY A/D74U 


BJQ N 


t.iO 

PRINT 

D*:"DL UAH ENERGY * OBJO” 

60 

REM : 

RUN MACHINE LANGUAGE 


PROGRAMS 

70 

CALL 

50374 

eo 

FiEM : 

LLEAR SPLIT SCREEN 

90 

CALL 

~ 936 

1.0 0 

REM 

: SET CONSTANTS FOR LEFT 


PORTION OF SCREEN 

1.10 

FI “ 

OS TP - OSBDTTM ~ 24 

1 20 

LEFT EDGE ■» O: WIDTH - 25 

1 30 

POKE 

32fLEFTEDGEJ POKE 33tWI 


DTH 


140 

F'fJKE 

34iTP: POKE 35 * DOTTM 

1 50 

VTAB 

St PRINT " ENERGY 


DATA FUFi" 

160 

VTAB 

Si PRINT " THE FRESEN 


T TIME IS 11 

170 

UTAB 

6: PRINT "THE PRESENT V 


ULTAGE IS" 

1 BO 

VTAB 

/: PRINT “THE PRESENT C 


URRENT IS" 

190 

VTAB 

Bl PRINT "THE PRESENT U 


ATT AGE IS" 

200 

V'T AD 

10t PRINT "THE AVERAGE 


WATTAGE IS" 

210 

VI AD 

13* PRINT H THE PEAK 


WATTAGE IS" 

220 

VT AD 

15: PRINT N FHE TIME 


DF MAXIMUM" 

230 

VTAB 

171 PRINT N NUMBER OF K 


U HOURS 15" 

240 

UTAB 

ie: PRINT “ NUMBER OF 


SAMPLES IS” 

260 

REM 

: CHECK FOR CGMPLETEII 


CONVERSION 

2/0 

MM i- 

PEEK 1 7 74)* MN “ PEEK < 


7/9 ) 


2130 

IF MN > 0 THEN GOTO 270 

2 VO 

REM 

: storage locations: 7-57 


< 42F: 

5 > If) 7 7 Of 430A ) 

300 

7. » 76U 

310 

REM 

: voltage: 

320 

VA = 

( PEEK a + 2)) 

330 

VB ™ i 

( PEEK C 2 t 3 > ) / 10 

340 

VC - i 

( PEEK < l \ 4 ) ) / IOO 

350 

UD = 

( PEEK ( L + 5 > ) / 100 0 

360 

REM 

I CURRENT 

370 

CA = 

£ PE EK i Z + 7 > i 

3 GO 

LB = 

i PEEK < Z + S > ) / 10 

39 0 

CC - 

i PEEK iZ + 9)) / 100 

4 QO 

CD - 

£ PEEK (Z 4 10)1 / 1000 

410 

REM 

: TIME ANB DATE 

4 20 

TA - 

PEEK i Z ) 

4J0 

TB bu 

PEEK t Z - 1 ) 

4 40 

TC = 

PEEK <Z - 2) 

4 Li 0 

ID * 

PEEK C Z - 3) 

460 

TE = 

PEEK £1 - 4) 

470 

TF » 

PEEK < Z - 5 > 

4 00 

TG - 

PEEK < Z - 6 > 

490 

TH * 

PEEK < Z - 7 > 

500 

II “ 

PEEK <1 - e) 

510 

TJ a 

PEEK i Z - 9 ) 

520 

IK = 

PEEK <Z - 10) 

530 

TL » 

PEEK < 2 - 11 ) 

540 

REM 

% GEl VOLTAGE DATA 

550 

V'l = 

VA + VB + VC + UB 

560 

V m VT # 50 

L ? J70 

REM 

! GET CURRENT DATA 

500 

CT =d 

GA I LB 4 CL + CD 


590 C = Cl *5 

600 IF 0 > 300 THEN GOTO 270 
610 REM I SET RIGHT PORTION QF 
SCREEN FOR TIME UPDATE 
620 LEFTEPGE *= 26: WIDTH * 10 
630 POKE 32pLEFTEDGE I POKE 33, WI 
DTH 

640 POKE 34#TP! POKE 35,BUTTM 
65G HEM I UPDATE TIME ONCE PER 
SECOND 

660 VTAB 5 l PRINT IF ? TE i " *”P TDfT 
CP " t" ? T Ei p T A 

670 FILM : AFTER ONE MINUTE, 

SAMPLE A/Ll' S FOR NEW DATA 
600 X = ( T B 4 10 > + TA 
6VO IF X = 0 THEN GOSUB 750 
/OO POKE 7*41 POKE 7,4! POKE 7#4 

710 GDTD 270 
720 END 

730 REM : SUBROUTINE FOR BATA UP 
DATE 

740 REM l N=NUMBEF< OF SAMPLES 
7 Si 0 N ss N + 1 

760 REM : PC—PRESENT POWER 
READ!NG 
770 PC - C * V 

700 REM : ACCUMULATED NUMBER OF 
KtW.H> 

790 KWH = KWH I ( PC / 60000) 

BOO TT = TT T PC 

010 REM J PA^AVERAGE POWER 

020 PA ■> TT / N 

B30 REM I SUBROUTINE TO GET PEAK 
POWER 

040 IF RR < PC THEN GIJSUB 10BO 


H50 

V *> 

iNT :v * 

10 

4 

*5 > / 

10 

860 

C - 

INT iC 4 

10 

\ 

.5 J / 

10 

870 

F'C « 

INT (PC 

4 

IO 

+ . 5 ) 

7 i 0 

OOO 

F'A “ 

INT < PA 

# 

10 

+ *5 ) 

/ 10 

FI 90 

RR * 

INT (R R 

* 

10 

4 .5) 

/ 10 

900 

KWH = 

INT < KWH 

* 

1000 + 

.5 ) / 


1000 

VI0 REM I CLEAR RIGHT PORTION OF 
SCREEN 

V20 VTAB II CALL - 956 
V30 VTAB 2i PRINT T J 5TI»"/"iTHST 
GS" 7*STLFTK 

940 UTAH 51 PRINT TF t TE w M J " r T D f T 
C f “ * " r T B f T A 

950 VTAB 61 PRINT V f ■ 

V6C VTAB 7S PRINT Ci"“ 

97Q UTAH Ql PRINT PC *"" 

9(30 VTAB 101 PRINT PA> lh " 

WO VTAB 131 PRINT RRS M “ 

1000 VTAB 15: PRINT T6ffSi":-i14 
? T 3 f":"fT2iT1 

101O VTAB 17 1 PRINT KWH $"" 

1020 VTAB IS! PRINT N?"" 

1030 X - O 

1040 REM I CHECK SEC* COUNT w GO 
TO MAIN STREAM AFTER A 1 SEC 
. BELAY 

1050 TA = PEEK < 760 > 

1060 IF TA = 0 THEN GOTO 1050 
10 70 RETURN 
10BO RR = PC 

1090 11 = TAIT2 s TBST3 = TC 
1100 T4 - TDM5 ■ TEIT6 =* TF 
1110 RETURN 


(lb) 

■ CTRL- 


SOURCE FILE! ENERGY A/D5 


- NEXT 

□EJECT PILE 

NAME IS 

ENERGY 

C500 : 



1 

QRG 

&C500 

C5O0♦A? 

80 


2 

LDA 

#^80 

CftOZ i A9 

eo 


3 

LB A 

#-$80 

C504 :en 

BO 

CO 

4 

STA 

*CODO 

C5O7S0B 

BO 

CO 

5 

STA 

SCO DO 

050A 1 AD 

B3 

CO 

6 

LDA 

♦ C0P3 

C50D * AD 

D3 

CO 

7 

LDA 

*G0D3 

C310:29 

OF 


0 

AND 

#40F 

0512 SBD 

02 

03 

9 

STA 

4302 

C515iAB 

B2 

CO 

10 

LDA 

4C0D2 

0518 : AB 

B2 

CO 

11 

LDA 

4C0B2 

C5IBS29 

OF 


12 

AND 

*40F 


A/H5 * OBJO 

5 SLOT FOR CURRENT A/D 
!STOP CDNV * TO SAMPLE 


JBIT 1 

;USE LOWER BITS 
# STORE BIT 1 
SPIT 2 

Listing 1 continued on page 296 



CP/M CROSS-ASSEMBLERS 

Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo¬ 
ops include full listing control, nested 
conditonals, mnemonic synonyms, and 
inclusion of external source files. Gen¬ 
erate object file, assembly listing, and 
symbol table from source code for nine 
popular microprocessor families, 

XASM05.6805 

XASM09.6809 

XASM18.1802 

XASM48.8048 

XASM51_* 8051 

XASM65. . . . . .6502 

XASM68.6800/6801 

XASMF8.F8/3870 

XASM400.CORS400 

Assemblers .... $200.00 each 
Manual only... . $25.00 

8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross- 
assembler. Then plug our EPR-48 board 
into your S-10G system to program the 
8748 EPROM version. (Similarpackages 
for 8051 and TMS9940E coming soon,) 

8048 Development Package ,.. $574.00 
EPR-48 alone ..$449.00 


PROM EMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces PROM(s) in your 
target system for instant program test¬ 
ing, 

PSB-100 PROM Emulator .. $445.00 w/ 

2K RAM 



‘Trademark of Digital Research 


804 south state st. 

dover, delaware/19901/302-734-0151 

Visa and Maslercharge accepted. We ship on 
8* sing I ^density. Ash us about other formats. 
OEM AND DEALER INQUIRIES INVITED. 
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jjgHiSSL 

“SOFTWARi“X 

★★ SALE ★★ I 

DISCOUNTS FROM 10% TO 30% 


APPLE SOFTWARE 

WORD PROCESSING SOFTWARE 

□ MAGIC WINDOW....*89.95 SALE 169.50 

□ SUPERTEXT 11.*150.00 SALE 1135,50 

□ APPLE PIE (40 OR 60 COL] ...$129.9$ SALE *119,50 

□ SUPERSCRIBE.. ........*99.95 SALE *34.50 

□ EAS¥ WRITER 80 COl.*250.00 SALE *235.50 

BUSINESS SOFTWARE 

□ DE MASTER [STONEWARE) *229.00 SALE *199.00 

□ PAYROLL |BRQDERBUND).,.. $395.00 SALE $359,50 

EDUCATIONAL SOFTWARE 

□ COMPU-MATH ARITHIETIC... *49,95 SALE $39,50 

□ COMPU-MATH FRACTIONS . ..S39 95 SALE $35.50 

□ COMPU-MATH DECIMALS.*39.95 SALE $35.50 

□ COMPtLSPEU. 

(REQ. DATA DISK}........*29.95 SALE *25.50 

□ DATA DISK LEVEL 4..,,.$19,95 SALE *16,50 

D DATA DISK LEVELS.*19.95 SALE $15.50 

□ DATA DISK SECRETARIAL .....*19.95 SALE 116,50 

□ STATISTICS 3.0..*29.95 SALE $25.50 

□ PERCEPTION 10.. *24.95 SALE $22.50 

□ ALGEBRA 1. *39.95 SALE $33,50 

GAMES 

□ SPACEEGGS....-..*29.95 SALE $25.50 

□ ALIEN RAIN (GALA XI AN}.$24.95 SALE *22.50 

□ ALIEN TYPHOON.*24.95 SALE *22.50 

□ SNOGGLE (NEW PUCKMAN) ..124 95 SALE *22,50 

□ WIZARD AND THE PRINCESS.*32.95 SALE *29.50 

□ MYSTERY HOUSE..*24,95 SALE *22.50 

□ PULSAR 11.....-...*2995 SALE *25.90 

nOftBJTHON...-.*29.95 SALE *25.50 

□ GAMMA GOBLINS...*29 95 SALE $25.50 

□ HM&SSOCCEH.*29.95 SALE $25.50 

□ SARG0N11. $34.95 SALE $20.50 

□ ADAMS ADVENTURE SI ,2,3. $39 95 SALE $34.50 
LI ADAMS ADVENTURE #4,5,6 ..$39.95 SALE $34.50 
(“1 ADAMS ADVENTURE #7,8,9 ..$39-95 SALE $34.50 

□ ADVENTUREH1NTB00K.$7.95 SALE SS.50 

□ TEMPLE Of APSHI...._ $29.95 SALE $24,50 

□ HELURRE WARRIOR...,.,,,..$29.95 SALE $24.50 

□ VISICALC. $150.00 SALE $125.50 

L1FASTGAMM0N...$24.95 SALE $22.50 

□ THREE MILE ISLAND.—.$39.95 SALE $35.50 

□ PHANTOMS FIVE,...$29.95 SALE $25.50 

□ E-Z DRAW 3.3_ $49,95 SALE $39,50 

□ THE PRISONER...$29.95 SALE $25.50 

L I TERRORIST... $29,95 SALE $25.50 

□ SPACE..,....*29.95 SALE $25.50 

□ A,B.M... *24.95 SALE $22.50 

□ CYBER STRIKE,.,,.$39 95 SALE $34,50 

□ RJGHT SIMULATOR.$35.50 SALE $31.50 

LI AUTOBAHN. $29,95 SALE $25.50 

□ GALACTIC TRADER.$24,95 SALE $22.50 


HARDWARE 

DZ-80SOFTCARD. .$349.00 SALE $299,50 

□ 16K RAM CARD.„.„„.,$!9S00 SALE $175,50 

□ M/R SUPERTERMINAL 

80 COL..,... .,,....$375.00 SALE $325.50 


★ SPECIAL * 

□ RESCUE AT RIGEL DATESTONES 
OF RVN. AND MORLOCS TOWER. 

AU 3 SEPARATELY..$69.65 SALE $43.50 

A SEND FOR FREE PRICE LIST 6 CATALOG * 


DUHJCT 3% r PAVHUIT ACCOMPANIES ORDER. WE 

PAY SHIPPING AND IF YOU PHONE YOUR ORDER WE WILL 
CHIOn *1.00 FOfl CAU-. CALIFORNIA RESIDENTS ADO 
6% SALES TAX ALL ORDERS SHIPPED FROM STOCK 
WITHIN 48 HOURS. WE ACCEPT MASTER CARD AND VISA 


NAME ... 
STREET 


CITY...STATE.2IP 

CARD # ...PHONE .... 


EXP DATE ™. . SIGNATURE.. 

* P 0 BOX 796, DEPT. B-6 r TWIN PEAKS, CA 92391 * 

PHONE ORDERS (714} 337-4063 


Programming Quickies 


Listing 1 continued ; 


CSlDlSD 

03 

03 

13 

STA 

*303 

SSTORE 

BIT 

2 

C5201AE 

HI 

CO 

14 

LEA 

*C0D1 

f BIT 3 



C523 ' AE 

El 

CO 

15 

LEA 

*C0D1 




G526129 

OF 


16 

AND 

**OF 




C528J BD 

04 

03 

17 

STA 

*30 4 

iSTORE 

BIT 

3 

C52e:ad 

EO 

GO 

IB 

LEA 

*CODO 

f BI T 4 



C52EIAE 

m 

CO 

19 

LEA 

tCODO 




C53112? 

OF 


20 

AND 

4*0F 




C533;eo 

OS 

03 

21 

STA 

*305 

p STORE 

BIT 

4 

C5361A9 

OO 


22 

LDA 

#*oo 

iLUAE 

A WITH 00 

C538:ay 

00 


23 

LEA 

**oo 




C53A:SE 

EO 

CO 

24 

STA 

*COEO 

* ST ART 

CONVERSIONS 

C53e:bb 

EO 

CO 

25 

STA 

*COD0 




C54o:bd 

06 

03 

26 

STA 

*306 

iSIGNAL SAMPLE DONE 

C543* BE 

06 

03 

27 

STA 

*306 




C546160 



29 

RTS 






(lc) 

CTRL- 

SOURCE pile: ENERGY A/I *7 


NEXT OBJECT FILE NAME IS ENERGY A/P7,0BJ0 


c/oo: 



1 

ORG 

*C700 

i SLOT FDR VOLTAGE A/E 

C70O1A7 

00 


2 

LEA 

**eo 

iSTOP CONV, TO SAMPLE 

C70 21A9 

00 


3 

LEA 

t * 80 


C7G4 J BE 

FO 

CO 

4 

STA 

*C0FO 


C7Q7!8D 

FO 

CO 

5 

STA 

*COFO 


C70A:ad 

F3 

CO 

6 

LDA 

*COF3 

5BIT 1 

C70E:AD 

F3 

CO 

7 

LEA 

*C0F3 


C71QI29 

OF 


B 

AND 

4*0F 

5 USE LOWER BITS 

C7121BE 

0 ? 

03 

7 

STA 

*307 

FSTDRE BIT 1 

C715 :ae 

F 2 

CO 

10 

LDA 

*C0F2 

iBlT 2 

C7It) I AE 

F2 

CO 

11 

LDA 

*C0F2 


C71B J29 

OF 


12 

AND 

4*OF 


C71PJ8D 

OB 

03 

13 

STA 

*308 

fSTORE BIT 2 

C720:ad 

FI 

CO 

14 

LEA 

*COF 1 

? BIT 3 

C723!AD 

FI 

CO 

15 

LEA 

tCOFl 


C726129 

OF 


16 

AND 

* * OF 


C72BI8E 

07 

03 

17 

STA 

*309 

5 STORE BIT 3 

C72B1AB 

FO 

CO 

IB 

LDA 

*COFO 

;bit 4 

C72EIAE 

FO 

CO 

19 

LEA 

*COFO 


C731=29 

OF 


20 

AND 

**OF 


C733:BE 

OA 

03 

21 

STA 

*30A 

iSTORE BIT 4 

C736 JA9 

00 


22 

LEA 

**oo 

• LOAD A WITH OO 

C738 LA7 

00 


23 

LDA 

**oo 


C73A :be 

FO 

CO 

24 

STA 

*COFO 

pSTART CONVERSION 

c73p:eo 

FO 

CO 

25 

STA 

*COFO 


C740:BE 

OB 

03 

26 

STA 

*30B 

i SIGNAL SAMPLE DONE 

C743 :be 

OB 

03 

27 

STA 

*30B 


C746160 



2B 

RTS 




(Id) 

CTRL- 


SOURCE file: emefcgyi 


-NEXT 

□EJECT FILE 

NAME IS 

ENERGY 1 ,OB,TO 

C400: 



1 

ORG 

*C4Q0 

LOAD AT SLOT 4 

C400:AS 

45 


2 

LDA 

*45 


0402120 

4A 

FF 

3 

JSft 

*FF4A 

SAVE REGISTERS 

C405:ba 



4 

TSX 



C 4 G 6 S BE 

00 

01 

5 

LEA 

*G100,X 


C407SOA 



6 

ASL 

A 

MULT BY 2 

C40A10A 



7 

ASL 

A 

MULT BY 2 

C40B:oa 



8 

ASL 

A 

MULT BY 2 

C40C :oa 



7 

ASL 

A 

MULT BY 2 

L4 0E i AS 



io 

TAY 


PUT IN Y 

C40E 1A2 

40 


11 

LEX 

4*40 

PUT 40 IN X 

C 41o: A7 

20 


12 

LEA 

#*20 


C 412 199 

01 

CO 

13 

STA 

*COBlrY 

GE1 SEC 

C4151B9 

SO 

CO 

14 

LEA 

*COBO w Y 


C41B127 

OF 


15 

AND 

**OF 


C 41 A l 9E 

CO 

02 

16 

STA 

*O2C0 w X 


C41E:ca 



17 

DEX 



C41E tA9 

21 


IB 

LEA 

**21 


C420'99 

81 

CO 

19 

STA 

*C0S1P Y 

GET SEC 

C423IS9 

SO 

CO 

20 

LEA 

*C0 BO w Y 


C426127 

OF 


21 

AWE 

+ * OF 


C420J7D 

CO 

02 

22 

STA 

*O2C0pX 


C42B5CA 



23 

BEX 



C42C:AV 

22 


24 

LDA 

**22 


C42E177 

B1 

CO 

25 

STA 

*C0B1tY 

GET MIN 

t; 431 :b7 

BO 

CO 

26 

LDA 

*0080 f Y 


C434 : 27 

OF 


27 

AND 

#*QF 


C436:7E 

CO 

02 

28 

STA 

*02C0 r X 


C439:CA 



27 

DEX 



C43 A TA7 

23 


30 

LDA 

**23 


C 4 3C : 79 

B1 

CO 

31 

STA 

*C081 rY 

GET MIN 

C4 3F :E7 

SO 

CO 

32 

LDA 

*C080 pY 


C 4 4 2:27 

OF 


33 

AND 

**OF 


C444:7D 

CO 

02 

34 

STA 

*02COpX 


C447:CA 



35 

EEX 



C4 4B : A7 

24 


36 

LEA 

4*24 


C44AI99 

81 

CO 

37 

STA 

*C081 9 Y 

GET HOUR 

C44E5B9 

80 

CO 

38 

LEA 

*COBO 9 Y 


C450127 

or 


37 

AND 

♦ *0F 


C452 t 9.B 

CO 

02 

40 

STA 

#02C0 * X 


C455 l CA 



41 

EEX 



C456IA7 

2b 


42 

LDA 

4*25 


C45B199 

81 

CO 

43 

STA 

*CO01rY 

GET HOUR 
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LUting 1 continued: 


C45E< ;b9 

eo 

CO 

4 4 

LEA 

*0000fY 


C45E X 29 

03 


45 

A NT' 



C460:vu 

CO 

02 

46 

ST A 

*O2C0 t X 


11463 iCA 



47 

DO 



C464£ A9 

27 


48 

L DA 

**27 


C466J99 

£11 

CO 

49 

STA 

IQOBlfV 

GET DAY 

C469JBV 

£10 

CO 

SO 

LDA 

*C080-1* 


C46C J29 

OF 


51 

AND 

#*qf 


C46E 19D 

1 0 

02 

52 

ST A 

*Q2C0+ X 



C471£CA 


53 

DEX 



C472 JA9 

28 

54 

LDA 

4*28 


0474199 

01 CO 

55 

ST A 

*COEJI w r 

GET DAY 


G477!B9 

80 

CO 

56 

LDA 

*C080,Y 


C47A129 

OF 


57 

AND 

**0F 


C47CJ9D 

CO 

02 

58 

STA 

*02C0 r X 


C 4 7F !CA 



59 

BEX 



C4801A9 

29 


AO 

LDA 

4*29 


C 482J99 

01 

CO 

61 

STA 

4C0B1r Y 

GET MDNTH 

G405 SB9 

SO 

CO 

62 

LDA 

*C080fY 


C4BB £29 

OF 


63 

AND 

#*0F 


C4BA t?D 

CO 

02 

64 

STA 

*02C0*X 


C4QD:CA 



65 

DEX 



C48E JA9 

2A 


66 

LDA 

#*2A 


1149 0 ! 99 

81 

CO 

67 

STA 

*C081» Y 

GET MONTH 

C493JB9 

80 

CO 

6 8 

LDA 

*COSO *Y 


C496£29 

OF 


69 

AND 

**QF 


C49S39D 

CO 

02 

70 

STA 

*02C0rX 


C49B JCA 



71 

HEX 



C49C :a9 

2D 


72 

LDA 

#*2B 


C49E % 99 

01 

CO 

73 

STA 

*C081»Y 

GET YEAR 

C4A1:b? 

80 

CO 

74 

LDA 

*COSO v Y 


C4A4129 

OF 


75 

AND 

**0F 


G4A6i9D 

CO 

02 

76 

STA 

402C0 pX 


C4A9 fCA 



77 

DEX 



C4AAIA9 

2C 


78 

LDA 

**2C 


□4ACJ99 

01 

CO 

79 

STA 

4C081. Y 

GET YEAR 

C4AF;B9 

80 

CO 

80 

LDA 

4C0S0.Y 


C4B2129 

OF 


SI 

AND 

**0F 


C4B4I9B 

CO 

02 

82 

STA 

402C0 fX 


D4B7120 

00 

C5 

03 

JSR 

*C500 

SLOT 5 A/D 

C4BA:20 

OO 

C7 

04 

JSR 

*C700 

SLOT 7 A/D 

C4BDSA9 

6F 


05 

LDA 

**6F 


G4BF t 99 

81 

CO 

86 

STA 

*8081tY 


G4C2120 

3F 

FF 

87 

JSR 

*FF3F 


C4C5140 



08 

RTI 



C4C6 :08 



09 

PHP 


r CALL THIS LOC 

C4C7148 



90 

PH A 


fTO START PRDC 

C4cs:sa 



91 

TXA 



C4C9 £48 



92 

PH A 



C4CA120 

CD 

FF 

93 

JSR 

*FFCB 


C4CDfBA 



94 

TSX 



C4ce;bd 

00 

01 

95 

LDA 

*0100nX 

fINTER < ADDRES 

C4DI:sd 

FF 

03 

96 

STA 

*03FF 

f HI-INTER DEC. 

C4D4 * OA 



97 

ASL 

A 

MULT BY 2 

C4B5SOA 



98 

ASL 

A 

MULT BY 2 

C4D6iQA 



99 

ASL 

A 

MULT BY 2 

C4D7:oa 



100 

ASL 

A 

MULT BY 2 

G4D0 ? AA 



101 

TAX 



C4D9 £A9 

00 


102 

LDA 

#*00 


C4DB : 0D 

FE 

03 

103 

STA 

*03FE 

fLD-INTER VEC. 

C4DEiA9 

6F 


104 

LDA 

#*6F 


C4E0£9D 

81 

CO 

105 

STA 

*coai»X 


C4E3S6B 



106 

PLA 




C4E4 IAA 

107 

TAX 

C4E5 J68 

108 

F'LA 

C4G6£2B 

109 

PLP 

C4E7:sa 

110 

CL I 

C4EQ J60 

111 

RTS 

C4E9I 78 

112 

SET 

C4EA £60 

113 

RTS 




Igcippkz 1 

III ATADI 4 

✓lv ATARI 

1 EPSON 1 

1 ... and more 1 

Appuc ii 

32K. 

. *1099°° 

48 K. 

. S 1 149 00 

Disk II w/3.3 DOS .. 

s 52900 

Disk II . 

. s 450 00 

Apple III W/128K ... 

. *3600°° 

EPSON 


MX-70 . 

. 1 399 00 

MX-80 . 

. CALL 

Apple card & cable. 

.* 99 C0 

ATARI' 


400 W/16K . 

s 34900 

800 W/16K . 

S 775 0 G 

810 Disk Drive. 

! 449 OO 

We'Hmeetorbeat 

any advertised price. 


What HEW >-£TT 

mLttM PACKARD 

HP-85A W/16K. s 2697 30 

SEC 

5510-2 w/Tractor ...^SBO 00 
5520-2 w/Tractor ...*2850 011 


S0R0C 

IQ 120 .725 DD 

IQ 135 .799 00 

C.ITOH 

Comet.* 499 s5 

Starwriter.*1450 0D 


Northstar, Altos and Zenith 
All25% Discount 

LO-BALL COMPUTERS 

7677 S.W. Cirrus Dr, 
Beaverton, OR, 97005 

TO ORDER 

CALL (503) 641-0211 

Ordering information; For fastest ser¬ 
vice, send money order, cashier's 
check or bank wire Visa and MC 
orders, add 3%. Personal checks 
accepted (allow minimum 10 days to 
dear). Hours 9-5, M-F. 

Call for our Free Catalog . 


Circle 208 on inquiry card. 























JUMIUNCES THE FIRST 



Sooner or later, your small busi¬ 
ness will look for a so-called "first" 
computer. And sooner or later, your 
small business will grow larger and 
need more computer capacity. 

Fortunately, Marot Systems has 
anticipated your needs and offers two 
‘first" computers that have the 
capacity to grow as large as you do. 
Altos: upgradeable, portable and 
affordable. 

Start out with a low cost multiuser 
Altos dual floppy based system with 
208 K of RAM. It’s perfect for inex¬ 
pensive work stations or applications 
like accounting, word processing, 
mailing lists and more. 

If you're already in need of more 
storage and greatly enhanced ac¬ 
cess speed, then look into the Altos 
1QMb-58Mb hard disk systems. 
When combined with the standard 
208 K of RAM, 6 serial I/O and 2 
parallel ports, they become unusually 


IHHIII1IIII 


MU 1 

nil 


Ill 


I 


MAROT SYSTEMS, INC. 

310 Madison Avenue, Suite 408 f 
New York, N Y. 10017 
(212) 661-8550 TWX: 710-581-2477 
Circle 218 on Inquiry card. 




ONYX ' , r| 

A fast and 
powerful 
4-user 

business or scientific systems. 

Ail Altos systems 
are packaged with 
single board Z80 
CPU, quality Shugart 
8-inch disk drives, 
and options such 
as DMA (required for 
OASIS) floating point processors, 
and a cartridge tape back-up sub¬ 
system. 

So as you grow, you just add onto 
your system. Without suffering the 
growing pains of eating the costs of 
your "first" computer. 

Onyx: maximum integration in 
one sleek box. 

The Onyx represents a new stand¬ 
ard of quality and cost effectiveness 
in small business computers. 

The 8-bit C8001/MU is an ideal 
multi-user system for business or 
word processing applications. It 
combines Z80 high speed proc¬ 
essors, standard 128 K RAM, (ex¬ 
pandable to 256 K), Winchester disk 
and integral cartridge tape drive in an 
efficient, compact package. And us- 

Z 90 is a trademark of ZHog, inc 

C-BAStC II. is a trademark oi Compiler Systems 

UNIX is a trademark of Western Electric Corporalkm 


ing reentrant BASIC application pro¬ 
grams. it allows up to 5 simultaneous 
operators. 

When you need the power of a 16 
bit computer, you want the C8002. It 
uses a special edition of Bell Lab¬ 
oratories UNIX operating system to 
accommodate up to 8 users involved 
in product development or exe¬ 
cuting application programs in C, 
COBOL, PASCAL or C-BASIC II. 

You can also expand the RAM of 
the C8002 to 1 Mb and its disk 
capacity to over 300 Mb. So you get 
all the growing power you need. With 
none of the growing pains. 

Marot: looking for good dealers 
for 2 great systems. 

Marot, East Coast Distributor for 
A Itos and Onyx, needs a few qualified 
dealers for these two hot items. If 
you're the great dealer we need, 
please contact us. 

-i 

MAROT SYSTEMS INC. 

310 Madison Avenue. New York, NY 10017 
1 am a □ computer consultant 

□ computer dealer □ computer user 
Please send me more information on 
□ AJtos □ Onyx 

Name _____ 

Title . _ 

Company ______ 

Address _ 

CUy/Staie/Zip ___ 

Phone ( ) .„. . 












































Programming Quickies 


Text continued from page 294: 

module that can be directly interfaced with the Apple II 
computer to give accurate energy measurements. 

The module's principle of operation is fairly simple. 
The dock calls for an interrupt once each second. Data is 
sampled and placed in a memory location where an Ap¬ 
plesoft BASIC program assembles it into voltage, cur¬ 
rent, power, and energy readings. The clock/calendar 
card and the A/D cards must be fitted with 2112-type 
programmable memories to hold the machine-language 
programs shown in listing 1 {two devices per card). The 
machine-language programs were written to be '"slot 
dependent/" and unless they are modified, the 
clock/calendar must reside in slot 4 r the voltage A/D 
card in slot 5, and the current A/D card in slot 7. 

The Applesof t program in listing 1 uses a split screen to 
display the data. Because a clock/calendar module is 
used, you have the ability to record the date when the 
samples are taken, along with the time of maximum 
readings (often extremely important to solar- and wind- 
generator experimenters). The program displays the pre¬ 
sent voltage, current, and power being produced by the 
source, along with average and peak power, number of 
kilowatt-hours, number of samples, and time of max¬ 
imum readings. The date and time are updated once per 
second, with the remainder of the data being updated 
once each minute. 

If the power is being fed into a constant load, only one 
A/D converter will be necessary because you'll be able to 
calculate power from the equation: 



where P is power in watts, E is voltage, and R is the load 
resistance in ohms. If this is the case, delete lines 40, 360, 
370, 380, 390, 400, 570, and 580 from listing 1. Modify 
line 770 to read PC = (Vt2)/R and line 590 to read 
C = V/R, where R is the resistance of your load. 

The A/D converter has a full-scale reading of 3.999 V, 
but the range can be extended with the use of a voltage 
divider. For example, the wind-driven generator I work 
with produces a maximum of +200 V DC, Figure la 
shows the voltage-divider network used in that applica¬ 
tion. The voltage-divider network reduces 200 V to 4 V, 
which is a 50-to-l reduction. {Note that 50 is the 
multiplier constant in line 560 of the program.) The 50 k- 
megohm potentiometer permits calibration, while the 
two 1-megohm resistors and the fuses protect the Apple 
and the converter boards from trouble. 

Current can be measured indirectly by sampling the 
voltage drop across a series resistance. (See figure lb.) In 
my work application, currents of up to 20 A can be ex¬ 
pected, so a shunt resistance of 0.25 ohms was made 
from a piece of 30 gauge wire, 2% 0 inches long. Again, the 
50 k-ohm potentiometer permits calibration and the two 
1-megohm resistors and the fuses provide protection. 
This current divider produces a 5-to-l division (note the 
multiplier in line 590 of listing 1)M 


Further product information can be obtained from California Com¬ 
puter Systems, Santa Clara CA 95050. 1 will try to answer cor¬ 
respondence concerning the software if a self-addressed, stamped 
envelope is enclosed. Address correspondence to Dr William H Murray 
Ercgineermg Science Department, Broome Community College t 
Binghamton NY 13902, 


UCSD p-System* for the INTE7TEC SUPE3BRAIN 

With UCSD Pascal*, FORTRAN, and BASIC VERSION IV.O 

UCSD p-System includes; operating system, editor, filer, library, 

Z80 assembler, and documentation. 

with Pascal $ 600 

with FORTRAN 600 

with BASIC 500 


THE DATALEX COMPANY 

1431 Twelfth Avenue, San Francisco, CA 94122 4 UCSD p-System and UCSD Pascal are trademarks ofthe 

TeleDhone- f415l 665-4467 Regents ofthe Untveratty of California 

l^iepnuny. OOO ^TrademarkoMntertec Data Systems 
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TOLL FREE OUTSIDE CAL. 1(800) 423-5886 


Programming Quickies 





WHEN IN CALIFORNIA VISIT OUR RETAIL LOCATIONS 


In Torrance/Lawndsle 

Computer World 
15818 Hawthorne BJvd. 
(213) 370-4842 


(Retail prices may differ) 
In Woodland Hill* 
20929 Ventura Blvd 
(213) 704-6095 


In Anaheim 

521 Chapman 
(near corner at Harbor) 


Immediate response 1o your orders 


t puil hlli‘riUlitMMl IVdli>r| 
irii^uinr- imiitril. 


c« commodore 

Call lor latest price on: 


CBM #000 

BuiirtMS computer 

CBM 2001 

Business COmpUlpr 

CBM 2001 
PET 


CBM Mortem 

(300 Band) 

CBM Yoke* 
SynltwiLzfrr 


Dual Drive 
floppy Disk 
CBM 4050 
Dual Drive 
Floppy Drsk 


SEND ALL MAIL ORDERS TO: 

/V1ICRO 

BUSINESS WORLD 

l S 720 Oxnard 
Suite 10S 

Tarzana, QA 91356 


Telex 102052 
Answer: 

Ml CKO TZNA W -n'nndrnn M 

Prices subject lo change without notice Please 
allow time for checks Ed clear Ado 2% lor 
shipping and handling ■ $5.00 minimum. Car 
residents please add 6% sales tan. Sorry, no CQQ 


Outside Cal Galt Toll Free 1 [800) 423-5886. In Cal [213) 996-2252. 


monitors 


9" Black and white Only $185 
Alio available In Sanyo 

12" Brack and wmte 
15" Black and white 


TRS-80* 


All TRS-8Q Com pah hie Hardware 
and Sohware. Call us and tell us whal 
you need' j'HSHh i- it ir.i.k-nurk m 1 Limit 

print wheels and thimbles 


apple 
is here 


C«l luday and Ih* 
r<r*l lo hjve Ihe mffsl 
powefM proleisi&nai 
compul^r m Ilf dui 1 


JIlATARI 825 

* /,v ' Printer..$799 


Here is 

Ceniromcs and RS232 interlaces are 
standard 1 Up to ©a K {RAM) SEND FOR 
PRICE A NO INFO.. OR CALL TOLL FFtEEt 


16K-C#H 

32K-C#II 

tree 


FREE 
C AT VMM; 


dysan diskettes 


B iBat al ID] 

3Ti^ l *«J* &gi Qvwh 1 

t* M mm 

3 T* 0 .'»D lidfdbl d*** 

fi)H ti 

5 " |Boi rj-r 5 ] 

ro* i iuK Hn;tor 

tor 1 io Meld's 

r£)5 1 16 weibri 14 »» 


CALL FOil 


Huge selection for Qumo, 
NEC. Plaslic or metal 
Call 1 ( 800 ) 423-5686 


apple cards 


Letter quality high 
directional, high 
ting, graphics. 

RQ wilh Tractor Feed 52865 
KSR with Tractor Feed £2995. 


Paper Tiger (1P440) £949- 
jfFjS*' With Graphics 
> & Anadex DP95Q0 II MS 
DP0OO0 £649, 


Hi-5peed Serial Interface 
Cum musical ions interlace 
Parallel punter Inlfflice 
Centronics Pointer Interlace 
Hubby i P rolQlype 
Inleger Basic F>rm*aJfl 
Applesoft Firmware 


o*n 

Can 

Call 

Cat! 


atari 


800 




Everylfirng thfll 4DQ hai plus Basic 
Language Cartridge 1 fiK memory jd 
pan cab ie in 4BK) Only J79B 

Atari Program Recorder Only $68,95 

Alan Expansion Memory 8K $89.95 
16K $159. 

apple II 

inventory control system 

The firsi iruly professional system 
rhai can tackle up to 8.100 Hem*, 
transaction register /audit tram in¬ 
ventory status report, re-order 
report keeps I rack ol purchase 
orders automatic ally, will handle 
multiple departments or divisions 
fast data retrieval Minimum hard¬ 
ware requirements Apple II Plus 
with 48 K. one disk drive and 00 
column printer Available also lor 
the new DOS 3 3 


Computing Inflation 
With the 

Consumer Price Index 

]oe Haldeman 
c/o BYTE 
FOB 372 

Hancock NH 03449 


Every now and then someone comes along who refuses 
to be impressed by your computer. He thinks the games 
are silly. He sees better graphics on television. The really 
interesting programs he can't understand. Try this one on 
him. But don't let the tears fall on the keyboard. 

In this simple program we ask the computer the age-old 
question "What does the future hold for me7"—and it 
answers, 'Trade in your wallet for a wheelbarrow/' 

The BASIC program INFLATION (see listing 1) reads 
in the United States CPI (Consumer Price Index) from 
1945 to the present as a one-dimensional array. It com¬ 
putes how much a certain amount in the past would buy 
today, or how much a current sum would be worth in 
yesterday's dollars. Within limits, it extrapolates infla¬ 
tionary trends into the future. (The limit being the 
assumption that inflation will continue at a steady, pre¬ 
dictable rate* If you believe that, boy, do I have a bridge 
for you I) 

The program helps when you are making a decision to 
buy something—check the item against an old catalog 
and see how much of a price increase is justified by infla¬ 
tion. You can also find out how much of a pay raise you 
actually got last time, or how to set the price of a piece of 
real estate. My own use for it has been in the preparation 
of a book on the space program, trying to get a realistic 
perspective on how much a few billion dollars is really 
worth, from Eisenhower to Reagan. (Answer: $10 billion 
1952 = $36 billion 1981.) 

One technical point is that there are now two Con¬ 
sumer Price Indices, our government having discovered 
that a dollar is worth more to a poor person than to a rich 
one. The CPI-W index is based on the purchasing pat¬ 
terns of urban wage-earners and clerical workers; the 
CPI-U index is weighted toward the needs of the retired 
and unemployed. I've used the former index, figuring 
that rather few people buy their computers with food 
stamps.® 
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C or Pascal 

Efficiency^Ptertability 
Flexibility ^^trcng Typing 


Now you don’t have to compromise! 

Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross- 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail¬ 
able with internal documentation. Maintenance, training and subiicensing 
rights may also be obtained. 

Call or write for more information. 



Idris Is a trademark of Whitesmiths, Ltd. ■ Unix is a trademark of Bell Laboratories ■ CP/ M is a trademark of Digital Research Company ■ VMS, 
RSXJ1/M, RSTS/E, LSI-11, VAX, are trademarks of Digital Equipment CorpCrrstLOn ■ VERSAdtW IS a trademark of Motorola Corporation 


* Speci al Order 

Protect .your software 
\\r 71 investment. .1 t 1 

W mtesmiths, Ltd 

EO.Box 1132 Ansonia Station Newark, N.Y. 10023 
(212) 799-1200 
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Programming Quickies 

Listing 1: This Applesoft BASIC program, using Consumer 
Price Indices for past years, can calculate the current value of 
$50 from the year 1956, or help determine the increase in value 
of a piece of property due to inflation. Lines 190 and 210 must 
be updated every year. 


10 

REM 

*************** 

20 

REM 

*« INFLATION ** 

30 

REM 


40 

REM 


50 

REM 

** A PROGRAM GIVING 

60 

REM 

DOLLAR EQUIVALENTS FOR 

70 

REM 

ANY TWO YEARS BETWEEN 

80 

REM 

1945 AND THE NEAR FUTURE 

90 

REM 


100 

REM 

(NOTE THAT STATEMENTS 

1 to 

REM 

190 AND 210 MUST BE 

120 

REM 

ANNUALLY UPDATED.) 

130 

REM 


1 40 

DIM 

X ( 20 0 0 ) 

150 

REM 


160 

REM 

** READ IN CONSUMER 

170 

REM 

PRICE INDEX 

1 80 

REM 


1 90 

FOR 

I = 1945 TO 1981 

200 

READ X(I) 


DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 

t 

Blame The 
Software! 

Power Line Splkes 1 Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often Interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes 1 Surges and Hash 

* ISOLATOR <130-1) 3 fitter Isolated 3-prong sockets; integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket ..$62.95 

* ISOLATOR (ISO-2) 2 (liter isolated 3-prong socket banks; (6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank . $62,95 

* SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 

III taring & Suppression. $94,95 

* ISOLATOR (ISO-4), similar to 150-1 except unit has 6 

individually filtered sockets. $106.95 

* SUPER ISOLATOR (150-11) similar to 150-2 except double 

filtering & Suppression $94,95 

* CIRCUIT BREAKER, any model (add-CB).Add$ 8,00 

* CKT BRKR/SWITCH/PI LOT (-CBS) Add $16.00 

AT YOUR Master-Card, Visa* American Express 

DEALERS Order Toll Free 1 ■ 800-225-4876 

_ _ (except AK, HI, PR & Canada) 


Electronic Specialists, Inc. 

171 South Main Street, Natick, Mass. 0T760 

Technical & Non-800: t-617-655-1532 


210 DATA 1.855,1.709*1.495,1.38 
7,1.401,1.387,1.285,1.258,1. 
248,1.242,1.247,1.229,1.186, 
1.155,1.145,1.127,1.116,1.10 
4,1.091,1.076,1.058,1.029,1 , 
.96,.911,.86,.824,.799,.752, 
.678,.621,.587,.551,.493,.46 
1 , .404, .35 
220 NEXT 

230 YEAH =1-1 
240 REM 

250 REM ** (FIGURE FOR 1981 

260 REM IS A CONSERVATIVE 

270 REM EXTRAPOLATION ... ) 

280 REM 

290 PRINT : PRINT : PRINT "WHAT 
IS THE AMOUNT?" 

300 INPUT PI 

310 PRINT s PRINT : PRINT "IN WH 
AT YEAR?" 

320 INPUT Y1 

330 PRINT : PRINT : PRINT "FOR W 
HAT YEAR WOULD" 

340 PRINT "YOU LIKE THE EQUI-" 

350 PRINT "VALENT PRICE?" 

360 INPUT Y2 

370 IF Y2 > YEAR GOTO 510 
380 P2 = PI * X(Y1) / X{Y2) 

390 REM 

400 REM «* PUT ANSWER INTO 
410 REM "DOLLAR" FORMAT 

420 REM 

430 IF P2 = INT (P2) THEN P$ = 

+ STR$ (P2): GOTO 450 
440 P$ = + STR $ ( INT (P2)) + 

LEFT$ ( STR $ (P2 - INT (P2 

)) , 3 ) 

450 PRINT : PRINT : PRINT "IF IT 
COST $";P1;" IN ";Y1 
460 PRINT "THEN IT WOULD COST 
P$;" IN ";Y2;"." 

470 PRINT : PRINT : PRINT "AN0TH 

ER COMPUTATION? (Y OR N)": PRI 

480 INPUT Q$ 

490 IF Q$ = "Y" GOTO 290 
500 END 

510 PRINT : PRINT : PRINT "WHAT 
RATE OF INFLATION" 

520 PRINT "DO YOU PREDICT?" 

530 PRINT "(EXPRESS AS DECIMAL)" 

540 INPUT R 

550 P2 = PI « X(Y1) / X(YEAR) 

560 P2 = P2 * (1 + R) * (Y2 - YEA 

R) 

570 GOTO 440 
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APPLE CARDS SUPPLE 11 Plus” 

KIML-^liun ^ ! T~ 




48k~i 111 . 
64k-*13< 

W/PURCHASE OF 
APPLE RECEIVE 
SPECIAL PRICING: 


USE II rilllES — *6H« 
DISK II i/»it.—- *595.1' 

DlSKlI I/I till*485." 
lUP'I'EODII — *73P 


WOllTOfcltW 

ir-IZih. - 

KIESES MIC 
CJEID—►- 


2716 7.25ea 

5V 4SONS 


8 for 6.50ea 


2708 

450NS 


4.25ea 8 for 4.00ea 


24.50ea 4 for 19.50ea 


300NS 3.00ea 8 for 17.50 
200NS 3.75 ea 8 for 19.50 


2114L 300NS 
200NS 


3.50ea 4 for 13.75 
3.75ea 4for 14.25 


CPUs 


Z-80 

8.95 

Z-80A CTC 

12.50 

Z -80A CPU 

12.50 

Z-80 002 16-64K 

129.00 

8085A 

11.50 

2901A 

12.50 

MC6800 

9.50 


Apple Expansion Kit 

16K Memory Add-On 
Includes Instructions 
$25.95 


LC.Master 

**WL95 


MB8264-20 *« «L_ 

. "viral. 


EPSON 

MX-80 

♦ 560.00 


TPS 80 
16K Add-On 
Instructions & 
|Dip Switches 
$25.95 


mosr 

<4.50l 


ALLOW 2 WKI.DE LT If 
KDIDUI CHECK IS IEIT. 


Iirhiiin ♦49.00 
Iki Inriut fUM 
Ini *32.00 

I *12.00 
*1200 
Lctjut *I?.|D 


innilir Eiitir *4100 
*49-00 

■tiling Lilt 
TV liitcti B 11 
-1BR MM 
U MM 


CONCORD 

COMPUTER 

PRODUCTS 


*1100 
*0.95 
*15500 
*1)9.00 


1971 SO.STATE COLLEGE - 

ANAHEIM,CALIF. 92806 S%9° 

(714) 937-0637 to9 « 

Mm CHECK — M/O v 

wsj Qku3 r^ v 

NO COD u 


NO COD 

*10,MIN ORDER/CA RES ADD 6 > 


Circle 79 on inquiry card. 


74 LS 00 

-26 

74 L 3155 

74 LS 02 

.26 

744.5158 

74 LSQ 3 

26 

74 ES 160 

74 LS 04 

.25 

74 IS 161 

74 LS 08 

,28 

74 L 516 2 

74 LS 09 

26 

74 L S 163 

74 LS 1 Q 

26 

74 LS 164 

74 LS 20 

26 

74 LS 165 

74 LS 21 

.26 

74 LS 17 U 

74 LS 22 

.26 

74 LS 174 

741,326 

49 

74 LS 175 

74 L &27 

26 

74 LS 190 

74 LS 30 

26 

74 LS 193 

74 LS 32 

32 

74 LS 195 

74 LS 36 

J 2 

74 LS 196 

74 CS 42 

.65 

74 LS 221 

74 L 34 8 

.75 

74 LS 240 

74 LS 51 

26 

74 L 5241 

74 LS 54 

35 

74 LS 243 

74 LS 74 

35 

74 L 32 44 

74 LS 75 

,60 

74 LS 245 

74 LS 0 3 

44 

74 LS 253 

74 LS 85 

95 

74 LS 257 

74 LS 86 

.96 

74 L 52 SB 

74 LS 90 

.69 

74 LS 259 

74 L 593 

.69 

74 L 32 70 

74 LS 1 OT 

.45 

74 LS 283 

74 LS 112 

38 

74 LS 2 Q 3 

74 LS 113 

40 

74 LS 296 

74 LS 122 

.40 

74 LS 366 

74 LS 12 3 

.05 

74 LS 367 

74 LS 126 

69 

74 LS 368 

74 LS 138 

68 

74 LS 373 

7415151 

44 

74 LS 374 


1.15 

75 

96 


96 

1.60 

66 

65 

175 

76 

75 

75 

06 

.96 

86 

140 

165 

165 

145 

1.45 

a as 

06 


96 

286 


lOO 

165 

1.20 

95 

56 

55 

139 

139 



rortftech? Laroul 


145°° *155°° 


TneMS 233C CompettWe Owl* I Tmttr 
SwHch is designedly switch modem* 
CHRlween front end processors All ?4 pi ns at 
me cannedor are switched with Pin \ wired 
1 q ground 


liar 


lINCOPPORATED 
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News and Speculation About Personal Computing 

Conducted by Sol Libes 


^bSNET Approved: The 

National Science Founda¬ 
tion has approved the estab¬ 
lishment of CSNET [comput¬ 
er science network), a co¬ 
operative effort of computer 
scientists to establish a com¬ 
puter-based communica¬ 
tions network that will inter¬ 
connect research groups in 
universities, industry, and 
government. Based on re¬ 
cent advances in computer- 
networking technology, in¬ 
cluding international pro¬ 
tocol standards and the 
availability of commercial 
packet networks, CSNET will 
provide a means for collabo¬ 
rative work at the forefront 
of computer-science re¬ 
search. CSNET will initially 
link host computers on a 
number of other communi¬ 
cations networks, including 
ARPANET, Telenet, and 
Tymnet. Later, it may be ex¬ 
panded to include other net¬ 
works. 

Computer Sales Ups 

The Department of Com¬ 
merce (DOC) estimates that 
this year US computer 
makers will ship $32.8 billion 
worth of computers, up from 
$26 billion last year. This is 
an increase of 15% after in¬ 
flation. 1980 saw a 24% in¬ 
crease over 1979, DOC 
estimates that personal- 
computer sales in 1980 ex¬ 
ceeded $1 billion, a 100% in¬ 
crease over 1979, US com¬ 
puter exports are four times 
that of the Japanese, five 
times that of the French, 
seven times that of the West 
Germans, and almost ten 
times that of the British. 
DOC notes, however, that 
the Japanese are moving ag¬ 
gressively into- the US and 
are expected to capture 


30% to 40% of the personal- 
computer market. 

Ideodlsk Players 
And Microcomputers 
Combined; The newest 
rage in DBS (data-base sys¬ 
tems) and CAI [computer- 
aided instruction) is the com¬ 
bination of a videodisk 
player and microcomputer 
system. This allows large, 
highly intelligent, and low- 
cost CAI or DBS programs to 
be created. The videodisk 
player (VDP) is usually 
hooked up to the computer 
system via an RS-232C serial 
interface or IEEE-488 bus 
channel, 

A user can interrogate and 
directly access any part of 
the information on the VDP 
in a fully interactive manner, 
with a typical response time 
of 1 second. For example, 
the DiscoVision VDP can 
store up to 100,000 mega¬ 
bytes on either side of a VDP 
disk That's roughly the con¬ 
tents of 180 volumes of 300 
pages each or about fifteen 
years' worth of BYTEs. With 
this approach, an immense 
library of information is in¬ 
stantly accessible to the 
user. Doctors, lawyers, 
engineers, and any other 
professionals constantly ac¬ 
cessing reference material 
can have a complete library 
at their fingertips. 

In CAI, the VDP/micro- 
computer combination 
makes high-fidelity mono- or 
multiple-channel audio, col¬ 
or video, and data available. 
If voice-input equipment 
matures, it's conceivable 
that the microcomputer key¬ 
board may not even be 
needed. 

5SM Microcomputer Prod¬ 
ucts demonstrated a VDP/ 


microcomputer system this 
past April at the San Fran¬ 
cisco Computer Faire. The 
system used a DiscoVision 
Associates VDP (which is a 
joint venture of IBM and 
MCA) and an Apple II. 

P eddle and Palvenen 
Back In Business; In 1975, 
a small outfit by the name of 
MOS Technology intro¬ 
duced a microprocessor 
called the 6502. Nobody 
paid much attention to it 
with heavyweights like 
Intel's 8080 and Motorola's 
6800 around Yet, the 6502 
presented some unique fea¬ 
tures, and a few smart de¬ 
signers latched on to it [eg: 
Apple Computer Inc). Then 
in 1976, MOS Technology in¬ 
troduced a single-board 
computer called the KIM. 
Before the KIM, few had 
ever conceived of a whole 
computer on a single 
printed-circuit board, and, in 
1977, MOS Technology 
shook everybody with the 
first "totally integrated per¬ 
sonal computer" —the PtT. 

The 6502 went on to sur¬ 
pass the 8080 and 6800 in 
sales. The KIM and PET were 
copied by many companies 
and spearheaded the rocket¬ 
like growth of the personal- 
computer market. 

The two fellows who 
started and led MOS Tech¬ 
nology through its pioneer¬ 
ing projects were john O 
Paivenen (founder) and 
Chuck Peddle [the technical 
guru). In late 1976, the com¬ 
pany was bought by Com¬ 
modore International, and 
John and Chuck lingered 
there for awhile, then left. 
They have now started a 
new venture called Sirius 
Systems Technology, Scotts 


Valley, California. Their first 
product will be a computer 
system to compete in the 
smal I-business-computer 
field. Strangely enough, it 
will use an Intel 8085 
microprocessor. 

^^mateur Data Net 
Urged: A data-communica- 
tions network for amateurs 
is being developed by 
AMRAD (Amateur Radio Re¬ 
search and Development 
Corporation). A formal pro¬ 
posal for funding of the 
AM NET (amateur network) 
project has been submitted 
to ARRL (American Radio 
Relay League). In it, AMRAD 
calls for a North American 
computer-communications 
network composed of seven 
HF (high-frequency) nodes 
(packet radio stations) tied 
into local VHF (very high fre¬ 
quency) message systems. 
(See the July 1981 "BYTE- 
LINES," page 214,) A por¬ 
table node may be added 
later. 

If approved, ARRL will 
serve as the network man¬ 
ager, AMRAD as the devel¬ 
oper, and the VADCG [Van¬ 
couver Amateur Digital 
Communications Group) as 
the system designer. 
AMRAD hopes to have its 
link in operation soon. Dif¬ 
ferent message formats are 
being developed for elec¬ 
tronic mail, information con¬ 
versations, and file transfer. 

Two data-com munica- 
tions networks are already 
on air, one in Vancouver, 
British Columbia, and the 
other in San Francisco. Both 
systems use the VADCG 
packet-node-controller 
boards. 

In other data-eommuniea- 
tions news, Kelly Smith, one 
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of the leading developers of 
CP/M remote-network sys¬ 
tems, is now publishing the 
CP/M-Net News. The news¬ 
letter has up-to-the-minute 
reports for CP/M developers 
and users. It costs $18. For 
details, write to CP/M-Net 
News, 3055 Waco St, Sirrri 
Valley CA 93063. 

On another front, Nova¬ 
tion Inc, the maker of low- 
cost modems, has set up a 
free computer-accessible in¬ 
formation number. The sys¬ 
tem is available 24 hours a 
day. The data rate is 300 bps 
(bits per second). To gain ac¬ 
cess, dial (213)881-6880 and 
type CAT fol lowed by 
Return. You'll be given an 
eighteen-item menu of the 
information files (eg: there 
are modem and printer 
tests). The files are updated 
monthly. 

^^nother UNIX Users 
Group Formed; Uni-ops is 
a new organization for UNIX 
tans. It intends to publish a 
monthly journal and a 
members' directory Uni-ops 
will hold a convention the 
third week of October in San 
Francisco, Membership is 
$24 For details, write to Uni¬ 
ops, POB 5182, Walnut 
Creek CA 94596, or call (415) 
933-8564 

l^ockwefl Casts Off 
Bubble Memories; Rock¬ 
well International, one of 
the earliest entrants in the 
bubble-memory market, is 
abandoning the race. Com¬ 
pany sources concede that 
the bubble-memory market 
refused to develop as ex¬ 
pected The company will 
continue making the 256 K- 
bit bubble-memory devices 
for military applications. 
Rockwell had been working 
on a 1 -megabit bubble de¬ 
vice. Intel, Texas In¬ 
struments, and National 
Semiconductor are still 
making bubble-memory de¬ 


vices, and Motorola is ex¬ 
pected to enter the market. 

A^axlmum 1C Density 
Predicted; Stanford Uni¬ 
versity's James D Meindl has 
predicted that the maximum 
number of transistors fabri¬ 
cated on a single integrated- 
circuit chip will be 1 billion 
and that this density will be 
reached by the turn of the 
century. That's a big leap 
from current 8-bit micropro¬ 
cessors, which have about 
30,000 transistors, or Intel's 
new iAPX432 32-bit micro¬ 
processor, which has approx¬ 
imately 150,000 transistors 
on each of the integrated cir¬ 
cuits in its three-chip set 

Os. and Montgomery 
Ward To Open Com¬ 
puter Stores; For more 
than a year, Ohio Scientific 
and Montgomery Ward 
(MW) have been experimen¬ 
tally marketing personal 
computers in selected MW 
stores. Now the two com¬ 
panies have reached an 
agreement whereby OSI wifi 
site computer stores within 
MW outlets. Six such stores 
will be opened soon. The 
computer stores will be 
owned and operated by OSI 
dealers with a percentage of 
the income going to the 
Montgomery Ward store. 

emory Fixes Itself 
On-the-Fly: National Semi¬ 
conductor has made public 
details of its new ECC (error- 
correcting code) memory. 
The ECC has sixteen spare 
programmable-memory inte¬ 
grated circuits per megabyte 
and substitutes a good mem¬ 
ory for a faulty one on-the- 
fly. The error-checking and 
replacement are transparent 
to the main computer. While 
the technique is not new, ap¬ 
plying it on the integrated- 
circuit level is. 

Here's how it works: all 


data written is automatically 
read back and verified to de¬ 
termine if there is a memory 
error. If there is, a new in¬ 
tegrated circuit is switched 
with the defective chip by 
"blowing" off fusible links. 
The system keeps track of 
the number of replacement 
circuits and gives a warning 
when the number of spares 
gets low. 

Intel also has a self-cor¬ 
recting memory system. It 
switches memory banks into 
and out of a system. 

(Random News Bits: 

Atari will "private-label" 
microcomputer systems for 
Sears Roebuck. . , . Tandy 
will go into the OEM (origin¬ 
al equipment manufac¬ 
turing) computer business. 
Incidentally, Tandy reported 
net sales for January 1981 of 
$141.3 million, up from 
$112.3 million last year, a 
26% gain. . , . Venture 
Development Corporation, 
Wellesley, Massachusetts, is 
predicting that shipments of 
personal computers will in¬ 
crease from fewer than 
400,000 units in 1980 to 
almost two million in 1985. 
That's an effective growth 
rate of 37% per year. 
. , RCA has been selected to 
design and install the Postal 
Service's first electronic 
mail system. It's projected to 
be operating by 1982 In¬ 
tel Corporation has reduced 
the price of the plastic-pack¬ 
age version of the 8088 
microprocessor to $14.10, in 
quantities over 100. The 
8088 is instruction-set-com- 
patible with the 16-bit 8086 
microprocessor, but uses an 
8-bit data bus. .. . 

I^andotn Rumors: It's 
rumored that Fujitsu is 
working on a large-capacity 
Winchester-technology disk 
drive for the micro/minicom- 
puter market. The "Eagle" 
will supposedly have a ca¬ 


pacity of 464 megabytes, us¬ 
ing a 12-inch platter. It is ex¬ 
pected to sell for $8000- 
$8500, in original equipment 
manufacturers quantities. 

. Apple Computer Inc 
may soon offer a modern 
card that operates at up to 
1200 bps. It may be made by 
Novation. . , . Expect 
Hewlett-Packard (HP) to 
unveil a new color-video ter¬ 
minal at a substantially 
reduced price. It could be 
out by late summer. HP's 
current color terminal costs 
$40,000. . , . It's rumored 

that the Japanese Ministry 
of International Trade and 
Industry may fund the devel¬ 
opment of a "fifth genera¬ 
tion" computer with a new 
architecture far beyond 
semiconductors. The fund¬ 
ing could be as much as $2.1 
bil lion. The undertaking 
could involve five large 
Japanese component manu¬ 
facturers over a seven-year 
period. . .. 

^2uote Of The Month; 

"More than a million com¬ 
puters are churning out 220 
billion pages of information 
every working day" L , . 
Robert M Price, President, 
Control Data Corporation 

MAIL: I receive a large 
number of letters each 
month as a result of this 
column. If you write to me 
and wish a response, please 
include a self-addressed, 
stamped envelope. 


Sol Llbes 
POB 1192 

Mountainside NJ 07081 
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If you can*t find the right program 
in our new catalog, 
it probably hasn't been written. 



As the world s largest publisher of 
professional software for micro¬ 
computers, Lif eboat Associates offers 
the largest selection of state-of-the-art 
programs. And our new catalog has 
more to offer than ever We also add 
crucial dimension of after-sales service 
and full support to everything we sell. 
Order your free catalog today 
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i 
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i 

i 
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For a free catalog, mall coupon to Lifeboat Associates. 
1651 Third Avenue, New York, NY 10028, 

Or call (212)8600300, Telex 640693 (LBSOFT NYK) 


Name. 


Company. 
Street*_ 



„Tk3fe. 



Our catalog contains full descriptions and specifications of the following: 


? 

m I 

o| 

I 

I 

I 

J 


DISK OPERATING SYSTEMS 


CP/M CONFIGURED FOR: 
APPLE II 

GATA POINT 1550/2150 
IDOM MICRODISK 
ICGM 3712 

I/Y1U IJM 

ICOM 45T1/PERTEC D3QQ0 
INTEL MDS 

MICR0P0LI5 FLOPPY DISK 

M ITS/ALTAI H 

MUSTEK MDX 

NORTH STAR 

0SIC3 

OSi C3B 

DSl CSC Prim? 

TRS-80 MODEL It 
MP/M FOR INTEL MDS 


HARD DISK INTEGRATION MO OGLES 

C0RVU5 WITH APPLE II S0FTCARD 
CORVUS WITH S100 AND TRS-80 
MODEL II 

ICOM 4511/PERTEC 03000 
KONAN PLUS CDC PHOENIX 
XC0MP SM/S PLUS C0C PHOENIX 
XC0MP DFCtO FDR PERTEC D300Q 


SYSTEMS TOOLS 


GOG AND uBUG 

DESPOOL 

OISI LOG 

DISTEL 

EDIT 

EDIT-80 

FILETRAN 

IBM/CPM 

MAC 

MACR 0-80 

PASM 

PUNK 

PMATE 

RAID 

RECLAIM 


SID 

TRS-80 MODEL II 
CP/M 

CUSTOMIZATION 
UNLOCK 
WORD-MASTER 
X ASM 18 
XASM-48 
X ASM-65 
XASM-&0 
XMACRO -86 
ZDT 

Z3G DEVELOPMENT 
PACKAGE 
ZSIO 


ORDERING INFORMATION. COMPUTERS 
SUPPORTED INCLUDE: 


ADDS Multi vision 
AVI Eagle 
Allan 8800 
Alios 

Apple CP/M 13 Sector 

Apple CP/M 16 Sector 

BASF System 7100 

Black.fi awk Micro pohs Mod II 

CDS Versatile SB 

CDS Versatile 4 

Columbia Data Products 

COM PAL-80 

CSSN Backup 

Drome non System 3 

Cromanco System 2 SDSS 

Cromenco System 2 DDSS 

Cromentn System 2 DDDS 

flaiapoinl 1550/2150 Single Sided 

DaiapoinM 550/2150 Double Sided 

Delta Systems 

Digi-Log Micrntann II 

Digital Microsystems 

Durango F-&5 

Dynabyte DB 8/2 

Dynahvte DBfi/4 


81 

AT 

RG 

RR 

R0 

Q2 

01 

02 

Al 

02 

n 

Ai 

RG 

RX 

RY 

AA 

AB 

Al 

RD 

Al 

RL 

R1 

Al 


TELECOMMUNICATIONS 

BSTAM 

8 STMS 

LANGUAGES 

ALGOl-80 

muSIMP 

APL/V&Q 

NEVADA COBOL 

BASICS 

PASCAL/M 

(COMPILER) 

BASIC-80 

PASCAL7MT 

PASCAL/MT+ 

(INTERPRETER) 

pascal a 

BDS C COMPILER 

PL/l-80 

CBASrC-2 

5-SASIG 

CIS COBOL 

TINY C 

COBOL-80 

TINY-C TWO 

fOPTRAN-BO 

WSMlTHSC 

JRT PASCAL 

COMPILER 

muLISP 

XYBASIC 

LANGUAGE AND APPLICATIONS TOOLS 

BASIC UTILITY 

MDBS;, OHS 

DISK 

MDBS RT1 

DATASTAR 

M/SORT FOR 

FABS 

COBQI-80 

FORMS 1 FOR CIS 

PEARL 

COBOL 

PSORT 

FORMS 2 FOR CIS 

□SORT 

COBOL 

STRING BIT 

MAG SAM III 

STRING /BO 

MAG5AM IV 

SUPER-SORT 
ULTRASORT II 

WOflD PROCESSING SYSTEMS AND AIDS 

MAGIC WAND 

TEX 

LETTER IGHT 

TEXTWRITER ill 

MICRO SPELL 

WORDSTAR 

SPELIGUARD 

W0RDIND6X 

DATA MANAGEMENT PACKAGES 

CONDOR 

MOBS 

HOBS 

MDBS QRS 

GENERAL PURPOSE APPLICATIONS 


CBS SELECTOR IV 

selector III G2 


Exidy Sorcerer + Lifeboat CR/M 

02 

Exidy Snrcerer + Eicidy CP/M 

RW 

Healh H& + H17/H27 disk 

P4 

Heath HB9 + Lifeboat CP/M 

P4 

Healh HB3 + Magnolia CP/M 

P7 

Heath HB9 + Healh CP/M 

P7 

Helms II 

B 2 

ICOM 2411 Micro Floppy 

R3 

ICOM 3712 

Al 

ICOM 3812 

Al 

ICOM 4511 5440 Cartridge CP/M 1.4 

D 1 

ICOM 45ti 8440 Cartridge CP/M 2.2 

02 

IMS 5000 

RA 

IMS 8000 

Al 

IMSAi VDP-40 

R4 

IMSAI VDP-42 

R4 

IMSAI VDP-44 

R5 

IMSAI VDP-BO 

Al 

ISC Intecolnr 8063/0360/6963 

Al 

Intertec Superbrain 00$ 0 1 

R7 

tnterten Superbrain DOS 0.5 

RJ 

Interred Superbrain DOS 3.x 

RX 

Infer)ec Superbrain DD 

RS 

Kontrnn PS 1-80 

RF 

MITS 3200-3202 

B1 

MSD 5.25m 

RC 

Met a Delta-1 5 25 in. 

PS 


HAIL LIST APPLICATIONS 


MAILING ADDRESS (PTREE) 
MAUMFRGF FOR WORDSTAR 
NAD 

POSTMASTER 


BUSINESS APPLICATIONS 


ACCOUNTS PAYABLE (PTREE| 
ACCOUNTS PAYABLE (S5G) 
ACCOUNTS RECEIVABLE IPTREE) 
ACCOUNTS RECEIVABLE (SSG| 
GENERAL LEDGER ll (CPAIDS) 
GENERAL LFDGFR (PTREE) 
GENERAL LEDGER (SSG( 
GLECTOR FOR SELECTOR 111-02 
INVENTORY (PTREE'l 
INVENTORY SSG) 

PAYROLL IPTREE) 

PAYROLL (SSG) 


NUMERICAL PROBLEM SOLVING TOOLS 

ANALYST 5TATPAX 

FPL T/MAKER 

muMATH 


OTHER SPECIALIZED APPLICATIONS 

OATEBOOK 

ESQ-1 

PAS-3 DENTAL 
PAS-3 MEOICAL 

PROPERTY MANAGEMENT (PTREE) 


BOOKS AND PERIODICALS 


APL-AN INTERACTIVE APPROACH 
ACCOUNTS PAYABIF « ACCOUNTS 
RECEIVABLE-CBASIC 
0080/Z80 ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
CRASH COURSE IN MICROCOMPUTERS 
FIFTY BASIC EXERCISES 
GENERAL LEDGER CSASlC 
INTRODUCTION TO PASCAL 
LIFELINES 


Micromalion 

Al 

Micropolm Mod 1 

Q 1 

Micro polis Mod U 

Q 2 

Morrow Discus 

Al 

Mnstek 

Al 

NEC PC-6001 

RV 

North Star Single Density 

Pi 

North Star Douhie Density 

P2 

Nnrlh Star Quad Density 

P3 

Nylac Micfopolis Mod II 

Q 2 

Ohm Scientilic C3 

A3 

OKI IF-800 

RZ 

Dnya C8QQ1 

T2 

PertecPCC 2000 

Al 

Processor Technology Helios II 

02 

Quay 500 

RG 

Quay 520 

RP 

HAIR Single Density 

R9 

RAtR Double Oensny 

RE 

Research Machines 5 25 in. 

RH 

Research Machines 0 m 

Al 

SO Systems 5 25 in. 

R3 

$D SystGms 0 in 

At 

Sancn 70005.25 in. 

RQ 

Spacebyte 

Al 

TEI 5.25 in. 

R3 

TEI Bin 

AT 


THE PASCAL HANDBOOK 
PASCAL USER MANUAL AND REPORT 
PAYROLL WITH COST ACCOUNTING- 
CBA5IG 

STRUCTURED MICROPROCESSOR 
PROGRAMMING 

USING CP--M-A SELF-TEACHING GUIDE 


ACCESSORIES _ 

DC 300 DATA CARTRIDGE 
HEAD CLFANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 

Program names and computer names are 
generally trademarks or service marks of 
the author or manufacturing company. 

AM software products have specific 
requirements lor hardware and additional 
associated software (e 9 . operating system 
or language) 

All products are subject to terms and 
conditions ol sale 

Prices and specifications are subject to 
change without notice 
All Lifeboat software inquires CP/M unless 
otherwise stated. 

Copyrighl d98l Lifeboat Associates. No 
portion ol this advertisement may be 
reproduced without prior permission 


TIP T 3 

TRS-BO Model i STANDARD R2 

1 RS- 8 &Model I +FEC Freedom RN 

TRS-BO Model I + Micromalion A4 

TRS-00 Model I + Qmikfnn 5 25 in RM 

TRS-BO Model I + Omikron 8 in Al 

TRS -&0 Model 1 + ShuMleboard 0 rn Al 

TRS-BO Model II Al 

TRS-BOModeNli RU 

Vector MZ 02 

Vector System 2BOO Al 

Vector System B 02 

Vector VIP 02 

Vista V-80 5.25 In Single Density R 8 

Vista V200 5,25m. Doubl e De nsity P 6 

Zenith 289 +Zenith CP/M P7 

Zenith Z89 + Lifeboat CP/M P4 

Zenith Z89 + Magnolia CP/M P7 


SS = single sided SO- single de nsrty 
DO = double sided DD - double density 

The list of available formats is subject to 
change wilhoot notice fn case of 
uncertainty, call to confirm the format code 
iorany particular equipment 


LIFEBOAT WORLDWIDE 

Lifeboat Inc. 

3-23-8 Nishi-shmbashi 
Minato-ku. Tokyo. 105 Japan 
Tel 03-437-3901 
Tele*: 2422723 (AS RTYOJ) 


Lifeboat Associates. Ltd 
PO Box 125 

London WC2H 9LU, England 

Tel: 01-836-902 B 

Telex. 893709 (LBSOFTG) 


Lifeboat Associates GmbH 
PD Box 168. Aegeristrasse 35 
CH 6340 Baar, Switzerland 
Tel: 042-31-2931 
Teles: 865265 (MlCO CH) 


Intersoft GmbH 
Bchlpssgarlenweg 5 
D-8045 ismaning W Germany 
Tel 089-966-444 
Telex: 5213643 (ISDFDJ 


Lifeboat Associates 

Software with full support. 


Lifeboat Associates, SARL 

ID. Grande Rue Charles de Gaulle 

92600 Asnieres, France 

Tel 1-733-08*04 

Telex: 250303 (PUBLIC X PARIS) 














































Micromodem Support 
in Apple Pascal 


Scott G Robinson 
120 Upland Rd 
Marlboro MA 01752 


When 1 added Apple Pascal to my 
Apple II Plus system, I discovered 
that a few of my peripheral-device 
cards not made by Apple Computer 
Inc didn't work under the system. 
One was the Hayes Microcomputer 
Products Micromodem II direct- 
connect modem. Although the Pascal 
BIOS (basic input/output system) 
recognizes the Micromodem as a 
communication card, the BIOS does 
not contain the software necessary to 
control the modem's operations. 

In BASIC, I could easily call and 
communicate with other modem- 
equipped systems, or have them call 
me. In Pascal, my system can't 
answer the phone even though the 
REM IN; and REMOUT: device 
names are associated with the 
Micromodem I/O card. This happens 
because BIOS doesn't use the Hayes 
modem's on-card firmware as Apple's 
DOS (disk operating system) and 
monitor ROM (read-only memory) 
do. 

Various solutions were possible. In 
the February 1981 issue of BYTE, 
Thomas H Woteki described an 
Apple Pascal support procedure for 
the Hayes modem. (See "A Pascal 
Library Unit for the Micromodem II," 
page 106.) His method included 
modifying the BIOS routines in the 
SYSTEM,APPLE disk file and using 
a fair amount of machine-language 
routines. I decided against modifica¬ 
tion of the BIOS to maintain program 
compatibility with other Apple 
Pascal users. By using a programming 
trick that permits direct examination 
and modification of memory loca¬ 
tions from Pascal, I knew I could 
reduce the amount of machine- 


language code needed. The final solu¬ 
tion was to write a set of Pascal 
routines to supply some of the 
original Hayes modem firmware's 
services and use them in programs as 
needed. 

I have several programs that would 
use these routines, so I wanted to 
have them compiled separately from 
the calling programs. Apple Pascal 
offers separately compiled routines 
through the "unit" option, A program 
gains access to the contents of the unit 


Accessing memory 
locations directly 
from Pascal reduces 
the amount of 
machine-language code 
required. 


during compilation through inclusion 
of a "uses" statement. The object- 
code file from the compilation is 
linked with the unit's object-code file 
to make an executable program. 
Basically, a unit consists of three 
parts: 

• the unit header, which specifies the 
name of the unit just as the program 
header does for normal programs. 
The name chosen is included in the 
USES statement of calling programs 

• the "interface" portion, which 
specifies usable items to the calling 
program. These items could be pro¬ 
cedures or functions, and include 
global data declarations 

• the "implementation" portion, 
which specifies actual routines and 


functions that implement this unit 
and its interfaces 

The code included in the interface 
portion of the Micromodem unit was 
determined by functions 1 needed. 
The BIOS didn't support dialing other 
systems, answering incoming calls, or 
hanging up the phone. Additionally, I 
thought that a function to determine 
if new data is available (similar to the 
APPLESTUFF "keypress" routine) 
would be useful because Apple Pascal 
is not interrupt-driven. Thus the 
Pascal routines to be coded were; 

function MM„DIALER 
(NUMBER: string): 
boolean; 

function MM^ANSWER 

(TIMING_ENABLED: 

boolean); boolean; 

function MM_KEYPRESS: 

boolean; 

procedure MM_HANGUP; 

Before programming the im¬ 
plementation portion, I had to solve 
the fundamental problem of accessing 
the Control and Status registers on 
the Micromodem card. Actually, I 
needed to fool Pascal into allowing 
access to the contents of actual 
memory locations. This was ac¬ 
complished through the infamous 
Pascal TRIX record, shown in listing 
1, which sets up a relation between 
the variables ADDRESS and 
MEMORY like that produced by the 
EQUIVALENCE statement in FOR¬ 
TRAN. 

To use the TRIX record, an assign¬ 
ment to the variable ADDRESS (the 
address field) is done followed by a 
read or write using the MEMORY 
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MEMOREX 


WHEN YOU ADD IT UP, 
MEMOREX FLEXIBLE DISCS 
FROM PACIFIC EXCHANGES 
ARE YOUR BEST BUY. 



For Data Reliability— 

Memorex 

Flexible 

Discs 


CALL FREE FOR PRICES & INFORMATION 

( 800 ) 235-4137 

In California, (805)543-1037 


DEALER INQUIRIES INVITED 


Vi$A 


C.O.D/S ACCEPTED 



Circle 298 on inquiry card. 


BYTE July 1961 309 







MAIL ORDER ONLY 


Micro Computer 

DISCOUNT^ 

QUALITY • DELIVERY • SERVICE 

Your Os* Slav For.. .Quality and Hag* Saving* 


MONTHLY 

SPECIAL 

Commodore 8032 Only $1195 


PAPER TIGER 

445 & 460 & 560 CALL FOR PRICE 



EPSON 

Call for Best Price 
& Delivery 



COMMODORE 

16K - $859 
32K - $1079 
2022 - $695 
2040 - $1079 
8050 - $1495 



QUME 
SPRINT 9 

Call For Price 


SUPERBRAIN* 

64K - $2595 
64KQD - $ 3295 




ATARI 

800—$759 
400 - 339 


CENTRONICS 

CALL FOR PRICES 


MONITORS 


Sanyo 9 

B&W 

$180 

Sanyo 12"- 

B& W — 

239 

Sanyo 12"- 

——— Green — 

279 

NEC 12" 

——- Green — 

249 

BMC 12" 

- Green — 

249 

Zenith 13" — 

- Color — 

359 

Amdex 13 

-- Color — 

389 


* (DENOTES ITEMS SHIPPED F O B NYC) 

MAIL ORDER ONLY 


Send Certified Check {Personal ot Company Checks 
require 2 weeks to clear4 We pay all shipping and 
insurance charges except items marked with asterisk 
VISA, MasterCharge add 5% N.Y.S. Residents add 
appropriate sales tan. 

PHONE (212) 986-7690 

Micro Computer Discount Company 
60 E. 42nd St. Suite 41 1 New York, NY 10017 


Listing 1: The TRIX record structure in Apple Pascal produces a relation between the 
variables ADDRESS and MEMORY like that produced by the EQUIVALENCE state¬ 
ment in FORTRAN. 

type TRIX = 
record 

case boolean of 
false;(ADDRESS:integer); 
true:(MEMORY:"char); 
end; 

Listing 2: The BTRIX record structure is a modification of TRIX for operation on 
individual bits , Due to the 16 -bit operation of the packed-array type, some care must be 
taken during its use. 

type 

BBITS = packed array[0.*7] of boolean ; 

BTRIX - 
record 

case boolean of 
false:(ADDRESS:integer); 
true:(BITS:"EDITS); 
end; 

Listing 3: This s/iorf Pascal program demonstrates the use of the TRIX record L 

type TRIX = 
record 

case boolean of 
false:(ADDRESS;integer); 
true:(MEMORY:"char); 
end; 

procedure MM_SETJ*ODEM (CBYTE:char); 

var MMX I:TRIX ; 

begin 

MMII,ADDRESS : = -16251+32; 

MM11 - MEMORY" := CBYTE; 
end; 

begin 

(* Just Hangup the Modem 
MM_SET_MODEM(chr(0)); 
end * 

field. The "record 1 ' structure makes 
the integer field into a character 
pointer. 

The TRIX record is adequate except 
for operations on individual bits in a 
character. It is common to test bits in 
I/O interfaces to determine the cur¬ 
rent status and service required (such 
as reading a character)* For the 
Micromodem, bit testing is used to 
determine whether the phone is ring¬ 
ing or if a carrier tone has been 
detected on the phone line. The bit- 
operation TRIX record is shown in 
listing 2. Using the BTRIX record 
does have its side effects, however. A 
packed-array type causes the 
ADDRESS field to point at a word 
(16 bits or 2 bytes) not just a 
character (8 bits or 1 byte). When a 


reference to the MEMORY field is 
done, 2 bytes are read or written. 
This is normally not a problem 
because Pascal allocates data struc¬ 
tures of that type in a word. 

Reading 2 bytes can be a problem 
for the Micromodem because the 
Status and Data registers are adjacent 
bytes in the address space. A test of 
the Data Ready status bit will cause 
the character to be read and thrown 
away. (The MM_KEYPRESS func¬ 

tion in the unit MICROMODEM was 
written in assembly language to cir¬ 
cumvent the double-byte reference.) 
The example program in listing 3 
demonstrates the use of the TRIX- 
type records. 

Text continued on page 324 
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APPLE ACCESSORIES 

LOBO Disk II/ControIIer.$499, 

LOBO Disk II....419* 

SOPERTERM 80 Col Card.. 329, 

Z80 Soft Card-----.,, 295, 

H.S, Serial Card.179, 

COMM. Card... 179, 

CLOCK Calendar Card .. 225. 

ROM Plus Card/KB Filter_ 175. 

HAYES Micromodem 319. 

SCJPERTalker.-,... 249. 

PARALLEL Printer Card... 149. 

16K Ram Card. 189. 

GPIB 1EEEE-488 Card .. 259, 

SOFTWARE 

VISICALC _ 119.00 

DESKTOP Plan II... 169.00 

PERS Filing Syst .. .00,00 

ADDRESS Book. 40.00 

SUPER Text II.. .. 125.00 

CCA Data Mgmt... 05,00 


MODEMS 


(IDS 103 LP, direct . 

.. $169, 

103 JLP Auto Answer ... 

... 219. 

NOVATION CAT, acoustic ... 

... 159, 

D-CAT, direct .. 

... 169, 

Auto Cat.. .... 

... 219. 

Apple Cat. 

.. 309, 

LEXICON LX— 11, acoustic .., 

,,, 147. 

| HAYES Micromodem, SI 00 .. . 

. .. 349, 

VIDEO MONITORS 


Sanyo 9" B/W. 

... S169. 

NEC 12" Green. 

.... 229. 

Amdek 12" B/W(Leedex). 

.... 135, 

Aindek 13 ,J Color. 

.... 399. 

VIDEO TERMINALS 


lAmpex Dialog 80-- 

... *995, 

lAmpex Dialog 30 -.-.. 

... 795. 

helevideo 920C ... 

.... 845, 

fTelevideo 950 ... 

.... 995. 

feoroc IQ 120 .. 

.... 795. 

poroc IQ 140. 

. .1,195. 

FLOPPY DRIVES 


ll — SA 400 Case, power. 

... *399. 

Il —SA 800/801 Case, power. 

... 995- 

|2— SA 800/801 Case, power. 

. .1,495. 

|2-SA 850/851 Case, power. 

.1,995. 


PRINTER SALE 


Diablo 630 RO.*2,395. 

Diablo 1640 RO.2.795. 

Diablo 1650 RO. 3,095. 

Qume 3/45 RO . 2,195. 

Qume 3/55 RO . 2.295. 

Qume 5/45 RO .2.595. 

Qume 5/55 RO . 2,795. 

C.ltoh Starwriter RO. 1.695. 

TI810RO..1,695. 

Tl 820 RO.1.795. 

Anadex DP9500/9501 .1.345. 

EPSONS TOOI 

^ NOVELL IMAGE 800 

^ 150 CPS Heavy Duty Matrix 

15" wide carriage, expanded, compressed and 
double density "correspondence quality" 
printing at 80, 96 and 136 columns, true 
descenders, underlining, superscripts, 
subscripts. Up to 3K Buffer, optional character 
set and graphics option. 

Ust * 1.395...SI.295.00 

PRINT ELEMENTS 

NEC Thimbles . *14.95 

Plastic Daisy Wheels 

for Qume. Diablo. Starwriter .6.00 

Metal Daisy Wheels . 59.00 

IBM Selectric Elements ...19.00 

RIBBONS 

NEC.... *77.00/Doz. 

QUME. 45.00/Doz. 

DIABLO. 66.00/Doz. 

ANADEX...135.00/6 ea. 

TR1TEL. 95.00/Doz. 

TI/DEC/TTY. 45.00/Doz. 

EPSON ..13.95/ea. 

MPt/Axiom/Base 2.10.00/ea. 




© 

MAGNETIC MEDIA 

Premium Quality At Bargain Prices 
5 W Diskettes, all Formats, 

100% Certified with hub rings, boxof 10 

Single sided, single density. 26.50 

Single sided, double density -.. *_29.50 

Double sided, double density.38-50 

W T DISKETTES, ALL FORMATS 
100% CERTIFIED 

Single sided, single density 29,50 

SSSD Error Free.,.. 34,50 

Single sided, double density ..39,50 

Double sided, double density.49.50 



MPI 88 G Matrix 

High resolution dot-addressable graphics for 
Apple, Enhanced n correspondence quality'* 
printing. Tractor and Friction feed. Serial and 
Parallel input. lOOcps Bidirectional printing, 80, 
98, and 132 column widths! 

List $799,00 _., >,,_*____ • $599,00 

Apple II I/O Card_..,_,.$110,00 

PET/IEEE I/O Card... 55-00 

Single Sheet Feeder.., ♦ ♦, * 25.00 

QT Cover.25.00 



NEC SPINWRITERS 

5510 RO .... $2,595, 

5520 KSR ...,. .2,895. 



OLYMPIA ESI00 

Letter quality, Daisy wheel printer/typewriter 
interfaces to Appte. Atari, NEC. 7RS80 and 
RS232 Serial ports. A truly cost effective letter 
quality printer that functions as a typewriter. 

Ust $1,495.$1,295.00 


| TO PLACE YOUR ORDER CALL: 

TELEPHONE TELEX 

1(714)744-7314 697120 

or write to: 

PALOMAR 

Computer Products 

ho-] 05 W. San Marcos Blvd., San Marcos. CA 92069 

ERMS OF SALE: Cash, check, money order, bank wire transfer 
Iredit card or purchase orders from qualified firms and 
psntutions. Please include telephone number with order and 
lxpiratiom date on credit card orders. California residents add 6% 
pies tax. Advertised prices are for prepaid orders F.O.B. shipping 
sirt, Add 3^ for shipping in CJ.5 Pricing and availability subject to 
tange without notice. 


SuperBuys!!!! 

. .. on computers, peripherals, 
accessories and supplies! 


Circle 302 on inquiry card. 



































































































Listing 4- Apple Pascal support "unit" for the Hayes Microcomputer Products Micromodem II. Since the Pascal language system 
does not use the on-board firmware included with this peripheral card, functions to support dialing, answering calls, and automatic 
hang-up are provided in this procedure. Note that the (underline. ASCII decimal 95) character is used to make the listing more 
readable, and that the "[ braces often replace the "(* •)" comment delimiters. 

MICROMODEM.TEXT (c) 1980 Scott G. Robinson Sept. 14, 1980 Page 1 

{d.C. Hayes Micromodem II Support Unit} 


(*$S+*) 

unit MICROMODEM; 


MICROMODEM II 

SUPPORT 

Author: Scott G. Robinson 


120 Upland Rd. 
Marlboro, Ma. 


Version: 1.0 


Creation Date: August 27, 

1980 

(c) 1980 by Scott G. Robinson 

All Commercial Rights Reserved 


interface 

function MM_KEYPRESS : boolean; 

function MM DIALER(NUMBER:string) : boolean; 

function MM_ANSWER(TIMING_ENABLED: boolean) : boolean; 

procedure MMHANGUP; 

implementation 

const . 

{ These ensure Phone Co. standards 
DIALPULSE = 120; 

DIAL PAUSE = 60; 

DIGITDELAY = 1200; 

A_2_SEC_DELAY = 3400; 

{ These describe the Micromodem Registers } 

SLOT_X_16 = 32; 

MODEM = -16251; 

MOPFHOOK = 128; 

M_INIT = 8; 

MORIG = 4; 

M_XMTE = 2; 

MJJ00BAUD = 1; 

STATUS = -16250; 

S_PE = 64; 

S_OVRN = 32; 

S_FE = 16; 

S_RESET = 8; 

S_CD = 4; 

SXRDY = 2; 

SRRDY = 1; 

CONTROL - -16250; 

C_INIT = 3; 

C8BITS = 21; 

DATA = -16249; 

type 

TRIX = record 

case boolean of 
false:{ADDRESS:integer); 
true:(MEMORY:"char); 
end; 

BBITS = packed array[0..7] of boolean; 

BTRIX = record 
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Qantex Impact Printers 
150 Characters Per Second 
136 Columns Per Line 

The microprocessor controlled Series 6000 
is packed with standard features. True 
lower case descenders and underlining. 
Bidirectional logic seeking. Built-in test 
capability. Rugged 400 million character 
print head. Beautiful 96 character set In a 
9x9 matrix. Parallel, or up to 19,200 baud 
serial interfaces supporting RS-232, X-ON, 

X-OFF or Current Loop. Full operator con¬ 
trols. Quietized, sleek enclosure to en¬ 
hance your system. Delivery from stock. 


Qantex Division of 

North Atlantic Industries 


60 Plant Avenue, Hauppauge, N.Y. 11787 
(516)582-6060 TWX 510-227-9660 

(800) 645-5292 



MISSOURI 
ESC Sales & Leasing 
NEW MEXICO 
Qua I tech 
NEW YORK 

Washington Electric Co, (212) 
Daily Business Products,I nc. 

( 800 ) 

Synchro Sound Enterprises 

PENNSYLVANIA 

QED Electronics 

TENNESSEE 

Southland Video Distributors 

TEXAS 

Data Trend, Inc. 

Data net, Inc, 

Qualtech 

VIRGINIA 

Nine Associates, Inc. 


(314) 997-1515 

(505) 255-6100 

226-2121/(800) 221 5416 
(516) 543-6100 
645-5556/(212) 594 8065 
(516) 484-1852 

(215) 674-9600 

(800) 238-3274 

(512) 496-1111 
(214) 669-1758 
(915) 592-2415 

(703) 273-1803 


AUSTRALIA 

Mitsui Computer Systems 02-9299921 

CANADA 

Computer Markets 416-445*1978 

DENMARK 

T.M.S- Dataudstyr (45) 2-911122 

ENGLAND 

Philbrand Associates Ltd, (44) 372-67646 

FRANCE 

Gepsi (33) 1-554-9742 

GERMANY 

Technitron 49 (89 ) 692-4141 

HONG KONG 

Hong Kong Equipment 5-453870 

NETHERLANDS 

Compudata Benelux B.V. 31-73-215700 
SPAIN 

Data Bus Da Gabriel Sarasota 
2i Ingenieria Informatics 204-2099 


Distributor inquiries welcome! 


or more information 
11 your local distributor: 


RKANSAS 

emeo Electronics 

RIZONA 

attach 

e Phoanix Group Inc. 

LLIFORNIA 

sic Systems Corp. 
sic Systems Corp. 
sic Systems Corp. 
LINOIS 
gineered Sales 
DIANA 
dio Specialists 
mpusoft, Inc. 

)UISI ANA 

cm Computer of New Or 
DRYLAND 
urce Associates 
stems international Inc, 
^SSACHUSETTS 
if 5 Electronics, Inc. 
NNESOTA 
egrated Peripherals 
keland Sales 


(602) 967-4655 
(602) 967-1421 

(213) 673-4300 
(714) 268-8000 
(408) 727-1800 

(312) 832-8425 

(219) 234-5001 
(317) 642-8081 

eans (504)865-5883 

{301) 431-0587 
{301) 977-0100 

(617) 458-4100 

(612) 831-0349 
(612) 645-4647 


Circle 325 on inquiry card 
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Listing 4 continued: 


H 

shouldn’t 
hurt to be 
a child* 



But child abuse does hurt. And 
you can do something about 
it. Below are a few sugges¬ 
tions. Commit yourself to one 
and help stop the hurt. 


□ 

□ 

□ 

□ 

□ 


Stop the Hurt. 

I'll show my child 
some love. (Some¬ 
times I forget.) 

Fd like some facts. I'll 
send this coupon in 
and request in¬ 
formation. 

I'll help a troubled 
parent by being a 
good friend. 

I have a problem, Fm 
going to start talking 
about it. 

Fd like to start helping 
right now. Here's 
my donation. 


Name 


case boolean of 
false:{ADDRESS:integer); 
true:(BITS:*BBITS); 
end; 

var 

DIGIT : integer; 

I,J : integer? 

CD,RI : boolean? 


Holds digit while dialing 
Misc loop control vars 
Indicates carrier or ring 


procedure WAIT(HOWLONG:integer ; 

- Delay for specified amount 

var DELAY : integer; 
begin 

for DELAY := 1 to HOWLONG do ? 
end {WAIT}; 

function MM_GET_STATUS(BITNUMBER:integer): boolean; 

Test STATUS BIT_NUMBER and return true if set 

WARNING! An assembly language routine should 
be used in data transfer usage 
because PASCAL may read the DATA reg 
along with the STATUS reg thus 
causing lost characters or worse. 

var MMII; BTRIX? 
begin 

MMX I.ADDRESS := STATUS+SLOTJt_l 6; 

MM_GET_STATUS : =MMII.BITS'** [BITNUMBER] ; 
end {MMGETSTATUS}; 

function MM_GET_MODEM{BIT NUMBER:integer) s boolean; 

Test MODEM BIT_NUMBER and return true if set 

var MMII: BTRIX; 
begin 

MMII.ADDRESS M0DEM+SL0T_X_16; 

MM_GET_MO DEM:=MM11,BITS ~[BIT_NUMBER 1 ; 
end {MM_GET_MODEM} ? 

function MM_GET_DATA: char? 

Return copy of DATA reg as char 

NOTE: PASCAL'S unitread should normally 
be used for this function. 

var MMII: TRIX? 
begin 

MMII.ADDRESS := DATA+SL0T_X_16; 

MM_GET_DATA: =MM ! I, MEMORY^ ; 
end {MM_GET_DATA}; 


Address 


procedure MM_SET_CONTROL(CBYTE:char) ? 


City 


Set CONTROL reg with CBYTE 


State _ 


-Zip- 


Stop the Hurt. Write: 


Prevent Child Abase 
Box 2866 

Chicago. Illinois 60690 

National Committee tor Prevention of Ch4d Abuse 


# 


var MMII; TRIX; 
begin 

MMII.ADDRESS ;= CONTROL+SLOT X16; 
MMII.MEMORY" := CBYTE; 
end {mMSETCONTROL]; 
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NEW YORK COMPUTER EXPO 

Albert Hall, Sheraton Centre, 52nd St. & 7th Ave., New York, NY • Aug. 12-15,1981 


All the excitement of " hands-on ” experience with the newest small computers 

returns to New York City in August. 


SPECIAL “BUSYEXECUTIVE" SESSION Minis • Micros • Software • Peripherals 


New York Computer Expo presents an ancillary opportunity for the 
busy ex ecu! vie who feels it's time to become familiar with computers 
and the world of data processing, quickly, efficiently and at a low cost. 

The aim of this special session is to show the busy executive how to 
approach data processing technology, how to cope with it on an ad¬ 
ministrative basis, how to keep ahead of it, and how to put this 
knowledge to immediate use. 

The tutorial covers about five hours, and will be given once each 
day, Aug. 11 through Aug. 15. Each tutorial has limited registration. 
Hours are 9 am to about 3 pm, with time for lunch and a coffee 
break. 

Each registrant will receive an original workbook and computer 
language dictionary. Four'day registration for the New York Computer 
Expo also is included. Total fee for the session is $200. 

EXECUTIVE TUTORIAL OUTLINE 

SECTION 1. COMPUTER FUNDAMENTALS 

In this sec I ion or ihe course you'll learn what a computer is, how It's pul logeiher and how you 
make it do the things you want if lo do 
A ABC's of Computers 
Whet a computer actually is and what if s not. 

How a computer works The in's and oul's of number sysiems. 

& Computer Hardware 

-The basic parts of a computer 

-CPUs An Introduction to the different types 

-Memory--RAM, ROM, EPROM, ETC. 

Peripherals 
C Compuier Sol (were 

-The analomy of a simple computer language BASIC 
-Sol l ware buzzwords. 

-An overview of the major computer languages-Assembler. FORTRAN. COBOL. PASCAL. 
PU1. APL ADA. C, FORTH. LISP and more 
Packaged software why you may need It. 

Specialized software Data base/data management syaiems, etc. 
jO, Computer Configuralions 

jPulling computers, terminals, ate., together in more complicated ways to Improve efficiency 
-Time sharing 
Date commumcaiFons 
Distributed processing 

[E A look el I he People Side of Deta Processing 

What are all Ihose people really doing? Functions ol various types of computer personnel 
programmers, systems analyst data entry personnel, operators, etc. 

F An Overview of Compute r Applfca I ions 

Kn introduction to some of the things computers are being used for. 

Section 2 , how to choose, install and operate a 

COMPUTER 

Ia Defining Your Needs 

[The feasibility sludy How to cost oul the obvious computer appiioaiions 
[Setting up a computerization timetable. 

|l_ong range computer and ollice automation planning, 

B, Finding Out What's Available to Fit Your Needs 

R comprehensive overview of (he currenl state of the are m compuiers, peripherals and sof¬ 
tware We'll even give you a peek Into ihe future ai what might be available in the years to 
tome 

fe How Much Work lo Dp in-House and How Much to Contract Oul 

Rn informal lort-packed discussion of the available sources of oul side help: computer stores. 

lystems houses, contract programmers, service bureaus 

t How To Handle A Vendor 

■How to solicit bids and pick the best one. 

(Computer contracts--picking your way through Ihe minefield. 

I: Conversion 

low to get from your current systems to your new system 

I The Care And Feeding Of Computer Peopl e 

liow to find and keep the right personnel in a very light market. 

KECTiON 3, WHERE TO GET MORE INFORMATION 

I-Introduction to computer organizeitons 

fending other companies and executives in similar circumstances 

m complete, annotated bibliography of the best and c lea test books in the Held. 

ABOUT THE INSTRUCTOR 

I The instructor for ihe course is Barbara Schwartz. The course lecture and workbook is all 
Bnginal material created by her She is a consultant to major corporations and small 
Businesses and is a writer on computer and data processing topics She has taught courses 
fe companies and schools In simple clear English 


Services • Free Lectures 


Once again, the fascinating world of computers is presented In the 
heart of New York City for business, science, education, professionals 
and personal users. 

It s the greatest opportunity on the east coast to get an up-date 
education on what’s new by visiting 15,000 square feet of exhibits and 
attending lectures given by expert computer scientists and educators. 


FREE LECTURE SCHEDULE 


August 

Introduction to Small Sysiems for Business. 12&13 

introduction ip Parsons I Computing. \2 & 15 

Selecting a Small Computer lor Business for Ihe First-Time user 1 2 & 14 

Computer Performance In an Accounting Envlronmem. 12 & 14 

Survey of Graphic Packages Available tor Micros ... .>2&13 

All About Printers foe Business...— ______12 

Understanding the Cosi of Business Software .12 if 3 

The Computer as a Scientific research Tool 12*14 

CPIM Update. 14 

Interfacing to the Real World ..... 13 & 15 

The M ul 11 - Lingual M Ic rocompu ier. .13 

Introduction to COBOL for Microcomputers.13 & 15 

Using a Microcomputer for Technical Analysis of Stocks &. Commodities 13 & 14 

Survey of Computer-Assisted Inslruction.13 & 15 

All About Printers for Personal Us®.. . 13 

The Nexl Five Years in Small Computers 14 & 15 

Applying PASCAL. 14 

Microcomputers and Medicine .14 

The Beauty of FORTRAN lor Small Computers 14 a 15 

The Future ol Ihe Home Terminal 15 

Selecting a Small Computer for Personal Use. . 15 

Uses of the Microcomputer in Education New Di reel ions. 15 

(Subject to Change j 

Show Registration Fee: $10 per day Show Hours ita.rn.lo6 p.m. Daily 


NEW YORK COMPUTER EXPO 

Please register me for the New York Computer Expo 

NAME _____ 

COMPANY (If Any) ____ 

ADDRESS -_ _ 


ZtR_ 


BUSINESS TITLE (It Any) ___ 

□OneDay$?0 LI7\vo Days $20 □ Three Days $30 □ Four Days $40 


EXECUTIVE SESSION ($200): 

□AUG. 11 DAUG. 12 □ Aug. 13 □ Aug. 14 DAug, 15 
Mail with applicable payment. Use one form per person. Registration 
badge will be sent by mail in early August. Check or money order only. 

Your company ■ primary Dullness. Check on*. 


1 D Accovnlmq lirm 
Z □ Ad Men is,rig M-inelinq 

3 □ Biniurwifliunnc# 

Real Eilale-'Crfidii-'Secunties 
A □ Coiflrminicilions 

5 □ Computer Conauttani 

6 □ Computer Dealer 0,53 

r □ Conjtfucuon/Afcnileciup* 

& □ Education 


9 □ CftflittWring 

10 □ E nlerlam manL News 
1 I □ Govnr nrnonl/Miiil ar y 

i? a nuptial 

13 □ Hotel 

H a Induslrtal Dejrgn 
15 □ Law Gllrce 
IB a Cprwullanl 

17 □ Man-ufaclufing 


Chacfc your primary job function, 

1 □ Acdounl Executive 

2 P Adminislritqr 

3 □ BookKeeper 

4 Q GtterTusL'Rhirm 

5 □ Goniurlant 

$ Q Corporate Officei 
7 □ C PA 

■?, □ Creative Arlt [All) 


3 O Designer [All 

10 □ DP. WP Manager■OperaliK 

1 1 d Dottor 

T2 O Engager [Aid] 

TJ □ Lawyer 

14 □ Office Manager 

15 □ Programmer 
tfj □ Purchasing 


ifl □ Personnel Agency 
19 □ ProfusionServices 
2G □ Research, Development 
21 □ Trariiporlafion (All l 
n □ Ulilily 

23 □ whuiewie/R^iaii sale* 

24 □ Otner 1 Please Specify| 


17 Q Salesperson |Allj 
10 D Sciential 
13 q Skirled Laborer 

20 □ Siuaeni 

21 □ Teacher 

22 □ Tecnnscian 

23 □ Other |Please Specifyi 


your primary Inlerul In eompular* (ChM* only uni) i □ Business 2 □ Personal 3 □ Bqm 

Mail prior to July 24, 1981. No foreign mail orders. New York 
Computer Expo. 110 Charlotte Place, Englewood Cliffs, NJ 07632 
(201)569-8542 


i 
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Listing 4 continued: 


HOMEBREW 
CP/M 
SYSTEM 
FOR SALE 

A computer hobbyist experi¬ 
enced in hardware design has 
built a fully working CP/M 
system and now wants to sell 
it. This system includes the 
following: 

* SD Sales SC-100 processor 
card 

* SD Sales 64 K byte Expan- 
doram memory card 

* SD Sales Versafloppy disk 
interface board 

* One Siemens FD100-8 dou¬ 
ble-density, single-sided 
8-inch disk drive 

* CP/M 2.2 fully interfaced 
to all equipment 

* Heath H19 intelligent 
video terminal 

* Cromemco 16KPR 
EPROM board 

* Poly 88 5-slot cardcage 
and power supply 

* numerous 8-inch disks, in¬ 
cluding 8080 fig-FORTH 
and a box of ten new 
Maxell floppy disks 

* Documentation for all of 
the above products 

List price of the above is over 
$3500. Asking price is $2000 
or best offer. For more infor¬ 
mation, call either Gregg 
Williams or Curt Feigel on 
weekdays at (603) 924-9281. 

— 


procedure MMSETMODEM(CBYTE:char); 

: Set MODEM reg with CBYTE 

var MMII: TRIX; 
begin 

MMIX.ADDRESS := MODEM+SLOT_X_16; 

MMII.MEMORY A := CBYTE; 
end {MM_SET_MODEM}; 

procedure MM_SETUP; 

Initialize ACIA chip to 8-bits/char 

begin 

MM_SET_CONTROL(chr(C_INIT)); 

MM_SET_CONTROL(chr{CEBITS)); 
end {mM_5ETUP}; 

function MM KEYPRESS; 

MMKEYPRESS returns true if a character is 
ready for input from the micromodem 

external; 

function MM^DIALER; 

MMDIALER attempts to establish communication 
with a modem after dialing NUMBER* If successful 
the function is "true" otherwise "false"* 

begin 

{ Start by taking the phone line 'off-hook" } 

MM__SET_MODEM (chr (MJDFFHOOK) ) ; 

WAIT(A_2_SEC_DELAY); 
f Then dial NUMBER requested* } 

for I s- 1 to length(NUMBER) do 
case NUMBER!I] of 

beg i n 

DIGIT ord(NUMBER[I])-ord("0"); 
if DIGIT = 0 then DIGIT : = 10; 
repeat 

WAIT(DIAL^PAUSE); 

MM_S ET_MODEM(chr(0)) ? 

WAIT(DIALPULSE); 

MM_SET_MGDEM(chr(MJDFFHOOK)); 

DIGIT := DIGIT - 1; 
until DIGIT = 0; 

WAIT(DIGIT DELAY); 
end; 

WAIT(A_2_SEC_DELAY); 
end {case]; 

{ Set Originate Mode and wait for the carrier } 
MM_SET_MODEM(chr(MJDFFHOOK + MORIG)); 

I ;= ord(MM_GET_DATA); (Ensure Valid CD bit} 

CD false; 

J : = 8 ; 
repeat 

WAIT(A_2_SBCJDEBAY) ; 

CD := not(MM_GET_STATUS(2)); 

J J-l; 

until (J=0) or CD; 

( Finish up by either hanging up or enabling transmitter } 
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QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT 

APPLE II ® TRS‘80 CfJ 


HOME FINANCE PAK I: Entire Series $49.95 ® © 

CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 

MANAGEMENT SYSTEM not only keeps complete records, it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines tor BUDGETING INCOME AND EXPENSE. AUTO¬ 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING, CRT Dr printer 
reports are produced tor ACTUAL EXPENSE vs BUDGET, CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month 
Check entry is prompted by user-detined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval time. Six fields of data are stored for each check: amount, check 
no., date, purpose, recipient and TAX DEDUCTIBLE REMINDER, CHECK SEARCH 
routines allow searching on any of these data fields. Up to 100 checks/mo. 
storage. ..,. ..$39 95 

SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes, tiles and displays deposits, withdrawals and interest 
earned for each account ..*. $14.95 

CREDIT CARD: Get Control of your credit cards with this program. Organizes, 
stores and displays purchases, payments and service charges for up to 20 
separate cards or bank bans . $14.95 

UNIVERSAL COMPUTING MACHINE: $49.95 ® 

A user programmable computing system structured around a 50row x 50 
column table. User delines row and column names and equations forming a 
unique computing machine Table elements can be multiplied, divided, 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined, used, stored, and recoiled, for later use. Excellent 
for sales forecasts, budgets, inventory lists, income statements, production 
planning, project cost eslimates-m short for any planning, analysis or 
reporting problem that can by solved with a table 

COLOR CALENDAR: $29.95® 

Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 

The calendar display is a beautiful HI RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots Irom 8:00 A M to 5:30 P M 

BUSINESS SOFTWARE: Entire Series $159.95®® 

MICROACCOUNTANT: The ideal accounting system for small businesses 
Based on classic T-accounts and double-entry booking, this efficient 
program provides a jou rnal for recording posting and reviewing up to 1,000 
transactions per month to any one of 300 accounts. The program produces 
CRT and printer reports covering: 

TRANSACTION JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 

Includes a short primer on Financial Accounting (48K.) .$4995 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it ts programmed to provide the following planning and 
forecasting tools, 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 
PHQFDHMA BALANCE SHEET JOB COST ESTIMATOR 

REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price, including a copy of the Universal Computing Machine , . , , £89.95 

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
check search (48K) ....£49.95 

ELECTRONICS SERIES VOL I & II: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS, TTl, or whatever. If it's digital logic, 
this program can handle it. The program is an interactive, menu driven, 
full-fledged logic simulatorcapable of simulating the bit-time responseof a 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANUS, NDRS, INVERTERS. FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS, up to 40 user-defined random, or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER tor simulation .si59.95 (A)(j) 


LOGIC DESIGNER: Interactive HJ-RES graphics program for designing digital 
logic systems Draw directly on the screen up to 10 different gate types, 
including NAND. NOR, INVERTER, EX-0R T FLOP. JK-FL0P, D FLOP, RS-FLDMfltT 
COUNTER and N-BIT SHIFT REGISTER, User interconnects gates using line 
graphicseommands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn. $159.95(2) 

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s) ....$29.95 (jj)(y) 

ELECTRONIC SERIES VDL III & IV: Entire Series $259.95 

CIRCUIT SIMULATOR: Tired of trial Si error circuit design? Simulate & debug 
your designs before you build them* With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS. CAPACITORS. INDUCT0HS. TRANSISTORS, 
DIODES. VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to in puts such as PULSES, SINUSOIDS, SAWTOOTHS, etc all fully programmable. 
The output is displayed as an OSCILLDSCOPE-STYLE PLOT of the selected 
waveforms {Apple only) or as a printed table of voltage vs time. Handles up to 
200 notes and up to 20 sources Repulres 48 RAM ,. .*158.95 © ® 

CIRCUIT DESIGNER: Interactive HI RES graphics progra m for designing electronic 
circuits. Draw directly on the screen up to 10 different component types, 
including those referenced above. Components interconnect list tor CIRCUIT 
SIMULATOR generated automatically. Requires ... $159.95 

MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer, Disk, I/O 
routines .• ♦ ■.*«*.$19.95 

NUMERICAL ANALYSIS: HIRES 2-Dimensionaf plot of any function. Automatic 
scaling At your option, the program will plot the function, plot the 
INTEGRAL plot the DERIVATIVE, determine the ROOTS, MAXIMA. MINIMA, 
INTEGRAL VALUE . .....$19.95 

MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION lo any set 
Of SIMULTANEOUS LINEAR EQUATIONS...$19,95 

3 D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY ol MATHEMATICS 

by creating HI RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation Disk save and recall routines for plots Menu driven to vary 
surface parameters. Hidden line or transparent plotting.$19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 

RED BARON: Can you outffy the RED BARON? This fast action gamesimufates 
a machine-gun DOGFIGHT between your WORLD WAR I BI PLANE and the 
ba ron's. You can LOOP, DIVE. BANK or CUMB-and so can the BARON. I n HI RES 
graphics plus sound ___.. S1495 

BATTLE DF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE- 
BOMBER squadron. Your targets are the Aircraft carriers. Akagi. Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus sound ..$14,95 

SUB ATTACK; It s April 1943 The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY, has just sighted the CARRIERS and BATTLESHIPS’ 
Easy pickings, But watch out for the DESTROYERS - they're fast and deadly. 
In HIRES graphics plus sound....*_$14.95 

FREECATALDG-AII programs are supplied on disk and run on Apple II w/Disk 
& Applesoft ROM Card & TfiS-fiO Level If and require 32K HAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add $1,50 postage and handling 
with each order. California residents add 6Va%sales tax. Foreign orders add 
S5.D0 postage and handling. 


SPECTRUM SOFTWARE 

142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS: (408) 738-4387 
DEALER INQUIRIES INVITED. 
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Listing 4 continued: 

if not (CD) then MM_SET_MODEM(chr (0) } 

else MM_SET_MODEM(chr (M OFFHOOK 1 MQRIG + M_INIT 

+ M_XMTE 4- M_300BAUD)}; 

MMDIALER := CD; 

MM_SETUP; 

end {MMDIALER}; 

function MM_ANSWER; 

MM ANSWER answers the telephone if ringing occurs 
during the wait interval and returns "true" if 
a carrier is detected otherwise "false" 

begin 

{ Wait for Ring indication and then carrier } 

J := 20; 

CD := false; 

RI := false; 
repeat 

I := 0; 
repeat 

if not (MM_GETJYLODEM(7) ) then RI := true; 

I 1 + 1; 

until {1=500) or RI; 
if TIMING_ENABLED then J := J-l; 
until {J=0) or RI; 
if RI then 
begin 

{ Answer the phone and wait for carrier } 

MMSET MODEM (chr (M0FFH00K + M XMTE 1 M_3Q0BAUD + MJNIT) ) ? 

I := ord{MM_GET_DATA); {Ensure valid CD bit} 

J ;= 15; 

repeat Listing 4 continued on page 320 




3 ALTERNATIVE INTERFACES 
FORTHETRS-80 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM 
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR- ALL UNITS INCLUDE USERS 
MANUAL, POWER SUPPLY & AUXILIARY 
TRSBUS CONNECTOR FOR FUTURE 
EXPANSION 


Featured m March ‘81 BYTE 

• disk controller (4 drives) 

• hardware data separator 

* includes 16K of RAM 
provision for additional 16K 

* buffered TRS-bus connector 

■ real-time clock 

■ printer port (optional) 

ASSEMBLED & TESTED 


with 16Kof RAM . . . .$329.95 
Centronics Printer 

Port add.$ 50.00 

with 32K RAM add. . . $ 50.00 

DISK-80 pc board. .... $ 48.00 

Printer/Power Supply 
pc board.$ 16,00 


Complete Kit with 16K 
RAM and Printer Port , $275,00 

Dealer inquiries invited. 

Q RS. Rj) i s Irld^m^Pk nl T,ind» r.liip 


CHATTERBOX. 


COMM-80. 


Featured in MayUune 80 BYTE 

•RS-232-C port (50-19.2 K baud) 
software/hardware selectable 
•Centronics printer port 8-bit 

• connects to keyboard or E, I 

• chain up to 16 units 

• use with E.! for 2nd printer 

• includes terminal software 
•only $179.95 complete 


Featured in Aug 80 BYTE 
•300 baud originate modem 
•Centronics printer port 8-bit 
•RS-232-C port (50-19.2K baud) 
•connects to keyboard or E. I. 
■received data automatically 
routed to printer ports 
•includes terminal software 
•only $279.95 complete 


Cali 1 800 645-3479, in N.Y. 1 516-374-6793 
or write: The MicroMim Inc. 

917 Midway 
Woodmere, NY 11598 
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Listing 4 continued: 

WAIT (A__2_SEC_DELAY) ; 

CD := not{MM_GET_STATUS(2}) ; 
if TIMINGENABLED then J := J-l; 
until (J=0) or CD; 
end; 

{ If carrier wasn't found then hangup the phone } 
if not(CD) then MM_SET_MODEM(chr(0)); 

MM ANSWER := CD; 


MMSETUP; 

end {mm_ANSWER}; 

procedure MMHANGUP; 

HANGUP hangs up the telephone and returns to 
the caller. 

begin 

MMSETMODEM(chr(0)); 
end {HANGUP }} 

begin {Main Program just Initializes } 

MM SETUP; 

end Tunit MICROMODEM}, 


Listing 5: Assembly-language routine for the 6502 microprocessor that determines if the next character to be received is mailing in the 

Micromodem , eliminating problems caused by attempts to retrieve a character before it is ready . The name MM _ KEYPRESS is 

derived from its similarity to the APPLESTUFF " keypress " routine , which performs the same function for the Apple keyboard . 

ASMBLR:MMKEY.TEXT (c) 1980 Scott G. Robinson Sept. 14, 1980 Page 1 

?MM_KEYPRESS support for MICROMODEM 


.TITLE "MM_KEYPRESS support for MICROMODEM" 

MM_KEYPRESS returns a boolean value indicating 
whether a character is waiting in the micromodem 
and can be read with UNITREAD in PASCAL 

Author: Scott G, Robinson 


120 Upland Rd. 
Marlboro, ma 01752 


(c) 1980 by Scott G, Robinson 

All Commercial Rights Reserved 


RETURN ,EQU 0 

SLTX16 ,EQU 020 

MMSTAT .EQU OCOA6 


Return Address 


Status Register 


FUNC MMKEYPRE 


function MM KEYPRESS : boolean 


PLA 

STA 

PLA 

STA 

PLA 

PLA 

PLA 

PLA 


;Store Return Address 


RETURN 


RETURN+1 


Discard Stack Bias 


Listing 5 continued on page 322 
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Now a microcomputer 
financial planning program 
so advanced it’s like having 
a main frame on every desk. 


Introducing FPL™ 

FPL is the remarkable new 
Financial Planning Language 
software that, for the first time, 
turns the microcomputer into 
the most sophisticated 
financial planning tool. 

FPL is comprehensive. 

Incredibly, FPL is com¬ 
parable in capabilities to 
Autotab™ and other success¬ 
ful packages previously 
available only on main frame 
computers. 

With FPL, you can plan, 
analyze, project, track and 
control an enormous num¬ 
ber of business variables 
with a single microcom¬ 
puter program, 

FPL can perform 
such functions as Profit 
and Loss Forecasts, 

Budget Planning and 
Consolidation, Acquisi¬ 
tion or Merger Analy¬ 
sis, Capita] Investment 
Analysis, Product Line 
Planning and many more. 

Unique features include 
the handling of complex 
rules that are necessary with 
varying tax rates and the 
conditional handling of in¬ 
vestment tax credits. 

With FPL, you can pre¬ 
view the results on the screen 
and then use the powerful 
report generator to produce 


presentation-quality financial 
reports directly. 

FPL: an alternative to 
time-sharing. 

FPL gives you the same 



conversational ease of time¬ 
sharing, enhanced with a 
screen-oriented Decision 
Support System, with none 
of the runaway costs. You are 
able to try many more 
alternatives, examine 
many more options, and 
better understand 
models. 

Priced at only $695, FPL 
gives you improved service 
and reduces costs. 

FPL runs on most small 
business computers with 
CP/M® or similar operating 
systems. 

Get full support 
from Lifeboat. 

FPL is brought to you 
exclusively and supported 
completely by Lifeboat Asso¬ 
ciates, world's largest com¬ 
puter software marketer. For 
more information about this 
revolutionary financial plan¬ 
ning package and how you 
can profit from it, send us 
the coupon below. 


r Mail coupon to: Lifeboat Associates, 1651 Third Ave., 
j NY, NY 10028 Or call (212) 860-0300 

I 
I 
I 
I 


□ Please send me more information on FPL, 

□ Please send me a free Lifeboat catalog. 

Nattir _Title_ 

Company_ 

S treat__„__ 

City_ 


^5tate_ 


Zip 


L FPL [sa trademark of Information Access Division m 

CP/ M is a trademark of Digital Research, Jnc. Aulotab is a trademark of Capex CorporationI 



LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest deafer or Lifeboat: 


lifeboat Associates 
1651 Third Aye. 

New York, N Y 10020 
Tpl (212)860-0300 
Telex: 640693 (LEGO FT NYK) 


Lifeboat Inc 

3-23-8 Nisbi-shinbashi 

Minato-ku. Tokyo. 105 Japan 

Tel: 03-437-3901 

Tele*: 2422723 (ASRTYGJ) 


Life boat Associates, Ltd. 

F0 8os125 

London WC2H 9LU r England 

Tel: D1036-902B 

Telex: 093709I.LBSQFTG) 


Lifeboat Associates GmbH 
P0 Box 168, Aeaerfetrasse 35 
CH 634D Baar, Switzerland 
Tef 042-31-2931 
Terex: B65265{MiC0 CH) 


Infers off GmbH 
Schlossaartenweg 5 
0-8045Tsmadirta. VV. Germany 
Tel: 009-966-444 
Telex: 5213643 (IS0FD) 


Lifeboat Associates. 5ARL 
10. Grande Rue Charles de Gaulle 
92600 Asnieres, France 
Tel t-733-08-04 

Telex- 25Q303 (PUBLIC X PARIS* 


lifeboat Associates 


Software with full support 
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Listing 5 continued : 


LDA 

MMSTAT 

;See if character available 

AND 

#01 

;Bit 0 is Character Ready 

TAX 


;Store temp 

LDA 

#00 


PHA 


;Put MSB of return 

TXA 



PHA 


;Put LSB of return value 

LDA 

RETURN*1 

;Put Return Address back on 

PHA 



LDA 

RETURN 


PHA 



RTS 


;Bxit Routine 


* END 


Listing 6: Sample utility program that gives the user menu-driven access to the Micromodem support procedure , MJCROMODEA1. 

MMUTIL1.TEXT (c) 1980 Scott G* Robinson Sept* 14, 1980 

{Micromodem Utility Routine} 


program MMUTIL; 
uses AFPLESTUFF, 

{* $UMICROMODEM.CODE*) 
MICROMODEM; 


Micromodem Utility Routine 

Demonstrates the usage of the micromodem 
support unit* 

Author; Scott G* Robinson 
120 Upland Rd. 

Marlboro, MA 01752 


const 

KEYINP=2; 
MMINPUT-7; 
MMOUTPUT“8; 


var 

ANYCHAR : char; 

DONE : boolean; 

NUMBER : string[32]? 

RESULT : boolean ? 

PCHAR : packed array[0**0] of char; 


procedure PRINT_MENU; 
begin 

page(output); 

wr i teln { 'D * C * Hayes Micromodem II Utility" 1 ); 
writeln{ ") ; 
writeln(*'); 
writeln('Pick an 
write In (") ; 
writeln(' 
writeln( "); 
writeln(' D —> 

writeln(' A —> 

writeln(' H —> 

writelnj' T —> 

wr iteln ("); 

wr iteln (""Type <esc> to leave program"*); 
end {PRINTMENU}; 


# — > 


option from the following list:'); 
Number to Dial = ',NUMBER); 


Dial the number'); 
Answer the phone'); 
Hangup the phone'); 

Go into Terminal mode" 


begin 


Listing 6 continued on page 324 
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Put Time and BSR/X-10 Control 
in Your APPLE II 
THUNDERCLOCK PLUS™ 

The THUNDERCLOCK PLUS is two peripheral systems on one card for your 
APPLE II, II PLUS, or HI. An accurate, reliable, real-time clock /calendar and an 
interface for the popular BSR X-I0 Home Control System, 

The THUNDERCLOCK clock/calendar makes accurate time and date 
available to your programs: month, date, day-of-week, hour, minute, and 
second, in any of four software selectable formats. On-board batteries keep 
your THUNDERCLOCK running when your APPLE II is turned off - 
for up to four years before battery replacement. On-card 1K firmware 
makes reading or setring the time easy from APPLESOFT or 
INTEGER BASIC, PASCAL, or assembly language programs. 

And it provides software selectable interrupts at any of three 
rates: 64, 256, or 2048 interrupts/second. All features are 
software selectable - no switches or jumpers! 

THE PLUS 

Add THUNDERWARE'S X-10 ULTRASONIC INTERFACE 
OPTION to your THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can remotely 
control lights and appliances. Plus a powerful disk software package! The THUNDER WARE SCHEDULER 
software lets you create schedules to control lights, appliances, security systems, or almost any other electrical 
device. The software includes; SCUTIL - the SCHEDULER utility that lets you make or change a schedule, and 
SCHED - executes your schedules in real-time using the THUNDERCLOCK. SCHED runs in the 'background 1 so 
you can run other programs in the 'foreground*. Our PASCAL software lets you use all the THUNDERCLOCK J S 
features and sets the filer date whenever you hoot. The THUN DERCLOCK PLUS is a SYSTEM for your APPLE II. 
Supported by intelligent, easy to use firmware, a powerful software package, and good documentation! 




See your APPLE dealer. 


Suggested retail prices; 

THUNDERCLOCK PLUS ...,.,„$I 39 

Clock/calendar card with batteries and user's 
manual 

X-10 INTERFACE OPTION......$49 

BSR X-10 Ultrasonic interface, disk with 
SCHEDULER SOFT WARE & demos, and user's 
manual 

PASCAL SOFTWARE. ,.....$29 

Disk with PASCAL interface for clock and X-10 

interface, and user's guide 

MANUALS ONLY, each....,..$5 

California residents add 6% ulr» tax 

If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 


ORDER TOLL FREE (VISA/MC) CALL; 
800-227-6204 Ext 307 (Outside California) 
800-632-2131 Ext 307 {California Only) 
OR WRITE TO: 

THUNDER WARE INCORPORATED 
P.O. Box 13322, Oakland, CA 94661 


Let the THUNDERCLOCK PLUS time/date 
stamp your DOS files whenever you create or 
modify them with our DOS-DATEK software. 

The THUNDERCLOCK PLUS will work in any 
APPLE, including the APPLE III. 



BSR X.10 l» a trademark of BSR fUSAj LTD. 
APPLE II i* * trademark of APPLE COMPUTER. INC 
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DONE ;= false; 

NUMBER := "999-9999"; 


repeat 

RESULT := true; 

PRINTMENU; 

read(keyboard,ANYCHAR); 
if ANYCHAR <> chr (27) then 


case ANYCHAR of 



page(output); 

writeln{"Enter Telephone Number to dial:"); 

readIn(NUMBER); 
end; 


A , a : 


begin 

page(output); 

writeln( "Waiting for call,,/) ? 
RESULT := MM_ANSWER(true) ; 
end; 


begin 

page(output); 

writeln("Dialing ",NUMBER); 
RESULT ;= MM_DIALER(NUMBER); 
end; 

"H","h"; MM_HANGUP; 


begin 

page(output); 

writeln("Terminal Mode - type ^P to exit"); 

RESULT :=^ false; 

repeat 

if keypress then 
begin 

uni tread(KEYINP,PCHAR[0] ,1,,1) ; 
if PCHAR[0] = chr(16) then RESULT := true 
else unitwrite(MMOUTPUT,PCHAR[0],1,,1); 
end; 

if MMKEYPRESS then 
begin 

unitread(MMINPUT,PCHAR[0],1,,1); 

write(PCHAR[0]); 

end; 

until RESULT; 


end; 


end {case} 


else 

DONE := TRUE; 


if not(RESULT) then 
begin 

page(output); 

writeln("Operation Failed, type <space> to continue"); 
repeat read(keyboard,ANYCHAR); until (ANYCHAR = " "); 
end; 


until DONE; 


end. 


Text continued from page 310: 


The remaining program listings 
contain comments that detail the full 
implementation of the unit. These 
listings contain characters that you 
are probably not used to seeing in 
Apple Pascal unless you have an ex¬ 


ternal terminal. The (underline) cases. Listing 4 is the completed 
character breaks names to make them Micromodem support unit. Listing 5 
more readable. You can leave out the is the 6502 assembly-language 

"_" everywhere it appears and the MM_KEYPRESS routine used as 

program will still work. The brace part of the unit. Listing 6 is a sample 
characters "{ ]" replace the com- utility program that uses the unit.■ 

ment delimiters "(* *)", in most 
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THE COMPUTER SOLUTION FOR NON-COMPUTER PEOPLE 


Now Marot brings you another 
delicious ffrst; a menu-driven 
information system so simple even 
a CEO can use it, 

A single key-stroke takes you directly 
to the required application: 

DATA BASE MANAGER 
(CONTROL™): a combined program 
generator that works with standard 
English query. That means it talks 
your language. So there's no need 
to learn a computer language or 
write a program to be a successful 
user. 


WORD PROCESSOR (MAGIC 
WAND™): a powerful word 
processor that allows full screen 
creation and editing of files. It also 
produces true proportional spacing, 
microjustification and kerning, In 
addition, documentation can be 
fully examined at the CRT prior to 
printing, 

ACCOUNTING: consists of several 
complete business packages either 
in standard ANSI 74 COBOL or 
OASIS™ BASIC, including accounts 
receivable and payable, generai 
ledger, payroll, order entry and 
inventory. Financial modeling and 
job costing are also available. 

MAILING LIST (POSTMAN™): 
delivers up to 65,000 entries in zip 
and name order and is completely 
interactive with MAGIC WAND. 

SCHEDULER: maintains a complete 
office diary with ability to compare 
schedules. 


Although the Marot Menu appears 
simplistic, italsolncorporates OASIS 
with user logons, accounting 
histories and password protection. 
Languages available include XL 
{EXECUTIVE). BASIC, PASCAL, 
COBOL and FORTRAN. 

As a result, the Marot Executive 
Menu is a tasty pleasure for the 
higher-ups and the higher-techs, 

A la carte extra 

OPSCAN SERVICE™: available 
exclusively from Marot. Send us 
your welt-printed or typed files, We’il 
read them directly into MAGIC 
WAND at a speed that would take 
20 typists to match. The cost is less 
than conventional typing and the 
turn-around is never more than 5 
days. 

CONTROL stKt OASIS are trademarks ol Phase 
6nt Systems Inc. 

POSTMAN is a (rademark ol Marol Systems Lnc. 
OPSCAN SERVICE is a iradtemark of 
Mardt Systems Inc 

MAGIC WAND is a irademarh of Rgteul Sciences *nc. 



9 MAROT SYSTEMS INC. 

310 Madison Avenue, Suite 408, New York. N Y, 10017 
(212) 6616550 TWX; 710-581-2477 

I'd like to order more information on 

□ MAROT MENU B OPSCAN SERVICES, 

I am a tn computer consultant 

□ computer dealer LI computer user u CEO 

N ame y ._.. . • ' ___ 


Address 
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Life After Death 


*'AU this and heaven tooV* 

—Mathew Henry's Life of Philip Henry 

"And shall I couple Hell? f * 

—Shakespeare's Hamlet 

In the conventional game of Life, 
death is final, and birth is the begin¬ 
ning, Cells simply vanish when they 
die, and they appear magically out of 
nowhere when births occur. The void 
on both ends saddened me, I could 
not accept Life without hope or a 
spiritual dimension. The result is Life 
After Death, After all, we create the 
microcosms known as cellular 
automata and make the rules known 
as state transitions. We can just as 
easily change the rules. If we want a 
cell to have an existence in the 
hereafter, then so be it. 

In Life After Death, cells that die 
pass on to another state of existence; 
they enter a netherworld. Likewise, 
when a birth occurs, a cell from the 
other world descends to become the 
newly born cell, a gift from cell 
heaven or a reincarnation, if you will. 
More on this later. 

The idea behind Life After Death is 
to explore Life systems with a view to 
generating interesting moving video 
displays or attractive printed pat¬ 
terns, This kind of study, however, 
poses several problems. One is the 
time and effort required to modify 
algorithms for new Life systems. A 
second problem is the slow execution 


Pat Macaluso 
9 Church Ct 
White Plains IVY 10603 


of high-level interpretive languages. 
(Few of us have the time or inclina¬ 
tion to tackle such studies in machine 
language or assembly language.) A 
third problem is the difficulty in¬ 
volved in analyzing results and 
manipulating output. This article 
illustrates one approach to simplify¬ 
ing these problems. It also suggests 
the many structures and rules that 
can be readily implemented. 

A good starting point is offered by 
Jonathan Millen in "One-dimensional 
Life" (BYTE, December 1978, page 
68). One-dimensional Life is easy to 
program in high-level languages. It 
also runs fast enough for study pur¬ 
poses. 

A program to run this one-dimem 
sional form of Life is shown in listing 
1. It is written in extended BASIC for 
the Radio Shack TRS-80 Model I 
microcomputer. This version uses a 
wrap-around procedure so that the 
first cell, UN(1), is treated as being 


PATTERN 

NEGATION 

ROTATION 



Figure 1: A parallel pattern in the 
hereafter r H-line f is formed by negating 
the current Life pattern , P-line t and then 
rotating it by a circular shift to the left , 


adjacent to the last cell UN(E), where 
E represents the number of elements 
in the cellular universe, or Life-line. 
The ASCII {American Standard Code 
for Information Interchange) codes 32 
and 191 represent a blank and a fully 
white video character block on the 
TRS-80, To facilitate study, the pro¬ 
gram displays each line as it's 
generated. But, the entire screen can 
be changed by storing the lines and 
then displaying them after a time 
delay between displays. 

Adding a Hereafter 

One way to add a hereafter is to 
specify a parallel one-dimensional 
universe of cells, or H-line (hereafter 
line). Once a pattern is formed in the 
real world, or P-line (present line), 
two events immediately take place. 
First, an H-line is formed as a nega¬ 
tion of the P-line of zeros and ones, 
ie: each zero or off-cell in P ■ is 
paralleled by an on-cell or a one in H, 
and vice versa. Second, the H-line 
drifts relative to the P-Iine by rotating 
one cell to the left. (These events are 
shown in figure 1.) The rules for 
Millen s one-dimensional Life are 
now applied to the P-Iine, but with a 
significant exception. An otherwise 
possible birth will not occur unless a 
parallel cell in the spirit world is on. 
Likewise, a moribund cell will not die 
unless the adjacent cell in the here¬ 
after is vacant. Its time has not come. 
(This is illustrated in figure 2.) 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 


* TRS-80" IS A TRADEMARK OF TANDY CORP. 


SOFTWARE 
FOR TRS-80" 
OWNERS 


H 


CQMPUTRQNICS 


MONTHLY 
jy NEWSMAGAZINE 

c. 


FOR TRS-80 “ 
OWNERS 


MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER’S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
.. . . AND MORE 


NOW IN OUR 4th YEAR 


PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

* FINCALC A COMPLETE FINANCIAL APPLICATIONS PACKAGE 

■ INFORMATION SYSTEM REVIEW 

* STATISTICAL COMBINATIONS 

* PASCAL'S TRIANGLE 

* ASSEMBLY LANGUAGE FOR BEGINNERS 

* DISK FILES 

* MOD Ill REVIEW 

* KEYBOARD THUNDER AND LIGHTING EXPLAINED 

* DOS COMMANDS IN LEVEL Tl 

* PROBABILITY CURVE GENERATOR 

* CALCULATOR SIMULATIONS 

* THE MEGABYTE GAP 

* STOCKS AND BONDS 

■ BUDGET ANALYSIS (FOR BUSINESS AND HOME) 

* NEWDOS/SO REVIEW 

* DUTCHING THE HORSE SYSTEM THAT CANT LOSE 

* A SIMULATED GOLF GAME 

* CONTINUOUS FORM SOURCES 

* TAX. SAVER REVIEW 
.AND MORE 




* ^ 


FINCALC 




\A Complete Financial Analysis Package Used 
c»' p ' To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 


O* And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
Savings and Insurance, Percentage Difference Between Two Numbers, 


Amortization Schedule and More 


SEND FOR OUR NEW (A PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2 00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 


r AH programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-ll Version), 


•CQMPlITRQNICSj 


AMTt-eviATt-JU. APPLCflTIOKS SECftACE 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 
TWO YEAR SUBSCRIPTION $48 
SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE... 

(#1 July 1978 • #12 - June 1979 • #24 July 1980 • #30 January 1981) 
NEW SUBSCRIPTION RENEWAL.,.. 


NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

( 800 ) 431-2818 


; I 


HOUR 

24 order 

LINE 

( 914 ) 425-1535 



CREDIT CARD NUMBER _ 

SIGNATURE_ 

ADDRESS__ 


NAME _ 


CITY 


-EXP. DATE- 


-STATE- 


.ZIP_ 


> ADD $ 12/YEAR (CANADA, MEXICO) ADD $24/YEAR AIR MAIL - OUTSIDE OF US.A., CANADA & MEXICO *** 
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Listing 1: /?adk> Shack Level II BASIC program for one-dimensional Life using Millens rules. The Life-line wraps around to form a 
logical circle composed of E elements, Lines are displayed successively as generated until the screen is full The display then returns 
to the top of the screen and continues. 


100 -1-0 LIFE, MILLEN-'S RULES +WRRFRRGUND -kII-LINE DISFLhV 

110 C L ERR 128 ; DI I UN < 64 > ; 6=0 : C=0 

115 INPUT "DISFLhV WIDTH -,NRX 60>">E —SHOULD EOFRTTERN SIZE 
120 PR I NT 11 ENTER PR T TERN OF IS 4 0 S — HRX J S : PRINTE . INPUT P* 
125 IF E<LENCP*> THEN E=LENCP*> + —CENTERING ROUTINE 125-150 

130 K = INT<<E-LEN<P*> j/2j 
148 FOR J=1 TO LENCPI> 

150 UN K+J >-VRL CM10* < PI, J, 1> : NEXT 
152 CLS ; PR INT0K+4, Pi4 .GOTO 310 

155 U1=UN 11>:U2=UN< 2>:T2=UN<E-1>.T1=UN vE > + -HLG0RITHM ±55*260 

170 1=1:G=G+±:C=C+1 
180 L1=UN < 1 + 1 >:L£=UN<r+2> 

190 T0—UN<I>,N-T2+T1+L1+L2 
200 IF T©=0 THEN GOTO 220 

210 IF HOT<N=2 OR N=4> THEN UN■: I > =0 . GOT0 210: ELSE 230 

220 IF m2 OR N=3 THEN UNa>=l 

230 T2—T1:T1=T©:I-1+1 

240 IF ICE-1 GOTO 180 

250 IF 1=01 L1=5UN<E> . L2=U±: GOTO 190 

268 IF I —E THEN Ll-Ul. L2=U2 : GOTO 190 ' —— 11 THEN 11 IS R MUST! 

310 L=15427+C*64 . FRINT0Q, G, DISFLflV ROUTINE 310 TO 340 

320 FOR J«1 TO E 

130 IF UN(J> —1 POKE L+J3 191.ELSE POKE L+JV32 

340 NEXT IF 013 THEN 0-1 : GOTO 155: ELSE 155 ‘ 1*1 RX 013!!! 


The rules for Life After Death can 
now be stated: 

• Every cell in the hereafter is set 
opposite in state to its corresponding 
cell in the parallel current pattern im¬ 
mediately after it is established* 

• The cells in the hereafter then drift 
(rotate) one position to the left. The 
cause of this drift is not known. 
Perhaps the drift is more apparent 
than real. While the world rushes on 
with its daily concerns of growth and 
survival, the occupants of the 


tenuous spirit world simply fade into 
memory, 

• The cells of the pattern are scanned. 
A birth occurs if a cell is off and has 2 
or 3 neighbors and the adjacent spirit 
cell is on. A neighborhood consists of 
2 cells to the left and 2 cells to the 
right of the cell being scanned. The 
changes are deferred until the next 
step is complete. 

• A death occurs if a cell in the pat¬ 
tern is on and has 0, 1, or 3 neighbors 
and the adjacent spirit world cell is 
off. Changes reflecting births and 


deaths are now made in the pattern¬ 
line. A new cycle of rules can now be 
applied. 

To achieve the objective of easy 
exploration, Milieu's one¬ 
dimensional Life (MIL) was im¬ 
plemented in APL, as shown in listing 
2. This gives results identical to the 
results of the BASIC version in listing 
1 except that the APL program is set 
up for printing. This particular ver¬ 
sion was run on an APL microcom¬ 
puter, the MCM-70, of Micro Com¬ 
puter Systems. Readers who studied 
the article by Mark Niemiec "Life- 
Algorithms" (BYTE, January 1979, 
page 90) will see that this is the same 
type of APL algorithm used for John 
Conway s two-dimensional Life, but 
much simpler in the one-dimensional 
system. [Editor's note: John Conway 
is the English mathematician who in¬ 
vented the game of Life . ] The heart of 
the algorithm is in line 6 of listing 2, 
The extended pattern (universe) is 
rotated 2 and 1 positions to the left 
and 2 and I positions to the right. The 
4 shifted patterns are then summed. 



Figure 2: Without a spirit in the adjacent otherworld cell an otherwise possible birth 
cannot occur. If the adjacent space in the hereafter is occupied , an otherwise moribund 
cell cannot die. 
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BUSINESS PAC 100 


„, sed within 24-Hours 

:ss %£&***"" 

-Software 


100 Ready-To-Run 
Business Programs 


(ON CASSETTE OR DISKE11 fc).....lncludes 110 Page Users Manual.5 Cassettes (Or Diskettes) 

Inventory Control.Payroll.Bookkeeping System.Stock Calculations. 

Checkbook Maintenance....Accounts Receivable....Accounts Payable. 

ISINESS 100 PROGRAM LIST 


1 RULE78 Interest Apportionment by Rule of the 78's 

2 ANNUL Annuity computation program 

3 DATE Time between dates 

A DA WEAR Day of year a particular date falls on 

5 LEASE1NT Interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL Straighttine depreciation 

8 DEPRSV Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

10 DEPRDDB Double declining balance depreciation 

11 TAXDEP Cash Tow vs. depreciation tables 

12 CHECK2 Prints NEBS checks along with daily register 

13 CHECKBKl Checkbook maintenance program 

34 MORTGAGE/A Mortgage amortization table 

3 5 MULTMON Computes time needed for money to double, triple, 

36 SALVAGE Determines salvage value of an investment 

17 RRVARJN Rate of return on investment with variable inflows 

18 RRCONST Rate of return on investment with constant Inflows 

19 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 FVAL Present vatue of a Future amount 

22 LOAN PAY Amount of payment on a loan 

23 REG WITH Equal withdrawals from investment to leave 0 over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivalent dated values for oblig. 

26 ANNUDEF Present value of deferred annuities 

27 MARKUP X Markup analysis for items 

28 SINKFUND Sinking fund amortization program 

29 BONDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Schoies options analysis 

32 STQCVALl Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes aFpha and beta variables for stock 

37 SHARPE 1 Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RIVAL Value of a right 

40 EXPYAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRINE Value of perfect information 

43 VALADINF Value of additional information 

44 UTILITY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRANS Transportation method for linear programming 

47 EQQ Economic order quantity inventory model 

48 QUEUE) Single server queueing (waiting line) model 

49 CVP Cost volume-profit analysis 

50 CGNDPROF Conditional profit tables 

51 OFTLOSS Opportunity loss tables 

| 52 FQGOQ Fixed quantity economic order quantity model 

DESCRIPTION 

I 53 FQEOWSH As above but with shortages permitted 
I 54 FQEOQPB As above but with quantity price breaks 

I 55 QUEUECB Cost-benefit waiting line analysts 

I 56 NCFANAL Net cash flow analysis for simple investment 

I 57 PROFIND Profitability index of a project 

158 CAP1 Cap. Asset FY. Model analysis of project 
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59 WACC 

Weighted average cost of capital 

60 COMPBAL 

True rate on loan with compensating bat. required 

61 D3SCBAL 

True rate on discounted loan 

62 MERGANAL 

Merger analysis computations 

63 FINRAT 

Financial ratios for a firm 

64 NPV 

Net present value of project 

65 PRINDLAS 

Laspeyres price index 

66 PRINDPA 

Paasche price index 

67 SEASIND 

Constructs seasonal quantity indices for company 

68 T1METR 

Time senes analysis linear trend 

69 TEMEMOV 

Time senes analysis moving average trend 

70 FUPR3NF 

Future price estimation with inflation 

71 MA3LPAC 
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72 LETWJ 

Letter writing system-links with MAiLPAC 

73 SORT3 
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Shipping label maker 

75 LABEL2 

Name label maker 
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DOME business bookkeeping system 
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70 ACCTPAY 

In memory accounts payable system-storage permitted 

79 INVOICE 
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Time use analysis 
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86 PAYNET 

Computes gross pay required for given net 

87 SELLER 

Computes selling price for given after tax amount 

88 ARBCOMP 

Arbitrage computations 

89 DEPRSF 

Sinking fund depredation 

90 UPSZONE 

Finds UPS zones from zip code 

91 ENVELOPE 

Types envelope including return address 

92 AUTQEXP 

Automobile expense analysis 

93 INSHLE 

Insurance policy file 

94 PAYROLL2 

In memory payroll system 

95 DILANAL 

Dilution analysis 

96 LOANAFFD 

Loan amount a borrower can afford 

97 RENTPRCH 

Purchase price for rental property 

98 SALELEAS 

Sale-leaseback analysis 

99 RRCONVBD 

Investor’s rate of return on convertible bond 

100 PORTVAL9 

Stock market portfolio storage^valuation program 
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The next 3 lines apply the transition 
rules as a series of logical operations, 
I refer to this as the "shake and bake" 
algorithm. 

The advantage of using APL 
becomes evident when we modify the 
program to achieve Life After Death, 
{LDl), as shown in listing 2. All we 
have to do is replace line 3, which is a 
do-nothing line in MIL, with a new 
line. This defines the hereafter, H, as 
the negation of the pattern, P, rotated 
1 cell to the left. This is done with the 
built-in editor, which is a standard 
feature of APL. The new variable 
joins the logical operations in line 9, 
OLD represents survivors; NEW and 
H represent births; P and H represent 
those whose time has not yet come. 
Note how closely the coding follows 
the concept (negate, rotate). It's easy 
and fast. Another advantage is the 
ease of display manipulation. 

Preliminary experiments with these 
two programs, MIL and LDl, reveal a 
weakness in Life After Death. While 
one-dimensional patterns usually 
settle down to oscillating forms, the 
LDl forms become stationary objects 
with a tendency to drift to the right of 
the screen (see figure 3). Failure to 
generate interesting patterns by a sim¬ 
ple extension of one-dimensional Life 
is another example of a long known 
fact—it is difficult to improve existing 
Life systems. This applies to Millen's 
simplified system as well as to Con¬ 
way J s two-dimensional Life. The re¬ 
mainder of this article explores ways 
out of this difficulty. Some of the 
suggestions may well apply to the 
standard game of Life, 

Before we discuss the addition of a 
netherworld, it is worth noting that 
we are dealing with a generalization 
of the game of Life. We are adding 
parallel structures with their own 
transition rules and with rules for in¬ 
teraction between the structures. In 
the present case, we have two or three 
parallel, interacting, one-dimensional 
spaces. Theorists may be quick to 
point out that Life After Death is 
equivalent to a simple one¬ 
dimensional Life with more than two 
states for cells and with more com¬ 
plex transition rules. Thus, the states 
"on" and "off" are augmented by the 


states "off but candidate for on" and 
"on but candidate for off." There are 
practical advantages with the present 
approach—ease of handling and pat¬ 
tern-generation spinoffs. We can, for 
example, print only the hereafter or 
netherworld Life-lines {by replacing P 
in line 4 of LDl [listing 2] with H, for 
example), or we can combine the dif¬ 
ferent Life-lines in various ways for 
display effects. Note the simplicity of 
specifying a display. An array of 
characters is indexed by an array of 
integers with the result taking the 
shape of the indexing array. 

The introduction of a netherworld, 
N, brings complications. To speed 
things along, we will use a cellular 
theology of heaven and hell. As 
creators of such a system, we now 
face difficult choices. Shall hell be the 
negation of heaven or the reversal? 
Shall it drift or rotate in the opposite 
direction and how far? There are 
more problems. Shall dead cells go to 
one place or the other or both if 
vacancies exist? Shall the spirits of the 
newborn come only from heaven, or 
shall the innocence of the newborn be 
corrupted from below? After some 
experimentation, LD3 and LD6 
emerged as interesting for pattern- 
generation potential. They are shown 
in listing 2 and are compared with 
MIL and LDl in the last two columns 
of figure 3. 

LD3 leans toward a variety of 
oscillators and stationary forms, 
while LD6 leans more toward sta¬ 
tionary forms with some tendency for 
wider growth. Both of these triple¬ 
line forms of Life allow birth if an 
adjacent cell is occupied in either 
heaven or hell. Both of them also 
require an opening in at least one of 
the parallel lines for an otherwise 
allowable death to occur. They differ 
in that hell for LD3 is a combined 
negation, reversal, and rotation of 
one cell to the right. LD6, on the 
other hand, sees the netherworld as a 
simple contrary rotation of the 
heavenly pattern 2 cells to the right. 
These modifications are shown in line 
3 of LD3 and LD6 in listing 2. The 
birth and death consequences show 
up in line 9, To assist in the inter¬ 
red continued ort page 332 
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Listing 2: These A PL programs for four different Life systems differ in lines 3 and 9 
only. Program MIL gives the same results as the BASIC program in listing 1. LD1 adds a 
hereafter, H. LD3 adds a netherworld f N. LD6 does the same, hut defines N differently 
(see text). The influence of the parallel N- and H-lines is determined in line 9 of each 
program , 

DISPLAY 'MIL' 

0 MIL P 

1 ->0*i 2 < p , S* (lpS) , (1 + 5) T P P*~ , P 

2 P«-0oP+( 1 + 5) p( <rO.S*(l + S)-pP) pG «-0 ) ,P= ’ 1 ' 
ZSTARTiX *'' 

4 |>» Q' [ P+ 1 ] , 1 ' , wG 

5 -►Oxi \ (i+-G + l )>~l + lpS 

6 SUM++/1 l]2 1 "l ~2 0(4,pP)pP 

7 OLD+( 2 = SUM*P) v4 = 5£Wxp 

8 tfS&M2 = ££Wx~p)v3 = Si/.yx~p 

9 P+OLDVNEW 
10 +START 

7 

DISPLAY 'LDV 
OVR+S LD1 P 

1 -*'0*i2*p, 5*- (lpS) ,(l + S)rp»P 

2 R*- 0 p P<* C1 + 5) p ( (TO . 5*(l + S)-oP) oG«-0) , P= ' 1 ' 
3START:R+U>~P 

4 n^' d’[p+i],' • ,t g 

5 -*-0x i (G-^S + 1) >" 1 + lpS 

6 8UM++/Z 1]2 1 “l *2 ts(4,pP)oP 

7 0LZ>-*-(2 = SGV*P)vit = SVy*P 

8 11EV+(2 = SUM*~P) v3 =SWMx*-p 

9 P*<Pa//)v (REWMi)vOLD 
10 -*-START 

7 

DISPLAY ’£Z>3' 

07ft<«-5 £93 P 

1 -*-0 xi2*p,S-*-(loS),(l + S)rpP«-,P 

2 ff*-0pP«-( 1+5) p< ( TO . 5*( H-S)-oP) pG«-0 ) ,P= ' 1' 

3 START: N+~U>b~B+U>~P 

4 O* □ ' C P+1 3 . 1 ’ , TG 

5 +0»t(ff*C+l)>“l+loS 

6 59M++/[1]2 1 "l *2 M4,pP)oP 

7 0£,D*(2 = 5CAfxp)v4 = 5WfxP 

8 IVB !/••-( 2 =5IMx*-P) v 3 =5IW*“*P 

9 P-*-(PaHa/¥)v UEfMflvtf) V0£D 
10 +START 

7 

DI5Pt^y » £06' 

07fl«-S LD6 P 

1 +0x i 2* p ,S-<-( lpS) , 11 + 5) f pP«- ,P 

2 7?-«-0pP«-{ 1 + S) p( < TO . 5x(l + S)-0P) pG«-0 ),P='1' 

357j 4 PT: .¥«-~2t>ff«-l £~P 

4 □«-' □'[P+1] , ' ',fG 

5 +0M (G«-G + l )>"l + lp5 

6 SUM++/ [ 1 ] 2 1 "l "2 t>(4,pP)pP 

7 0£ZM 2=SUM*P) v4 = 5CWxP 

8 2 = S5.Vx'-P)v 3 = SGVx~P 

9 P^(PAffAff) v (WSVAffviV) V0£D 
10 +START 
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Text continued from page 330: 

pretation, the three phrases in line 9 
of LD3, for example, can be read as: 

• Cells whose time has not yet come 

(P, H, and N) 

• Cells that are newborn (NEW, H, or 

N) 

• Cells that survive (OLD) 

The use of the reversal operation 
(backward order) in LD3 leads to an 
interesting property. The uniqueness 
of a pattern is determined not only by 
the sequence of on and off cells, but 
by its position with respect to the 
wrap-around point or "ends" of the 
Life-line, This is shown in figure 4 
where the patterns 1011100, 0101110, 
and 0010111 are compared using 
LD3. Another point to note with cir¬ 
cular or wrap-around Life is that the 
number of elements and their parity 
(odd or even) will modify the results 
when interacting patterns crowd the 
available space and approach the 
wrap-around point. Things get more 
interesting and complicated with 
larger patterns and Life-lines than are 
shown here. Many continue to evolve 
after a few dozen generations. These 
are left for the interested reader to 
explore. For those lacking access to 
APL, it will be necessary to modify 
the BASIC program accordingly. 
While not terribly difficult, it will 
take much more time and effort. 
Although APL has its problems, 
when it comes to speed of creating an 
application and maintaining (modify¬ 
ing) it, it has no peer among 
languages. 

Now what about pattern genera¬ 
tion? Many possibilities are open to 
us using what we have developed 
here. One scheme would be to fill the 
screen, then select a different pattern 
by program every time the scan starts 
at the top of the screen. Alterna¬ 
tively, a new pattern could be created 
by some random change in the pat¬ 
tern of the first video line. Likewise, 
the graphic characters can be changed 
on each new full screen cycle. 
Another variation would be to switch 
algorithms. Strong symmetries can be 
produced by running the reversed 
order line display on each half, 
quarter, and so on, of the screen. If 
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Figure 3: Comparison of the four APL Life systems using four simple starting patterns . 
The Life-lines are 15 cells wide and were run for 14 generations. 
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Figure 4: The results for Life system LD3 are sensitive to the relative position of the 
starting pattern , in this case 10111 , and the parity (odd or even) of the number of celts in 
the Life-line, This is a consequence of the reversal operation used in forming the H-tine 
(see text); it's another simple way to generate display patterns . 


the routines are implemented in 
machine language, they will change 
much faster. Generally,this makes 
patterns more interesting. It would 
also allow lines to be traversed up 
and down at good speeds so that 
changing borders or rectangles might 
be designed. The key to pattern 
generation thru Life forms is that 
patterns are evolved not by program - 
ming their development but by 
changing the input data. This is easier 
than programming specific displays, 
and it may at times produce some 
spectacular surprises. The monotony 
or limited variation that is 
characteristic of programmed 
displays is easily avoided with the 
Life approach. 

Many people say that the game of 
Life is addictive. One purpose of this 
article is to show how you can study 
Life without spending entire days in 
front of your computer. For example, 
I conducted trials of various triple- 
line Life systems while 1 went about 
other business by writing short super¬ 
visory programs (3 short APL lines) 
that could grind out sequences of pat¬ 
tern variations. I occasionally find it 
relaxing to experiment with 
Conway's Life. But I try to avoid the 
tube-trance syndrome by keeping a 
notebook on starting patterns and 
then placing a cardboard screen in 
front of the tube. On suitable occa¬ 
sions, I let myself peek. If a bare piece 
of cardboard is too stark for you, 
label it something like "Conway 
Cage" or "Anti-Medusa screen." 

One final observation on the game 
of Life. We all have had the 
experience of demonstrating our 
home computer to non-computer- 
type guests who just stand by and 
yawn. I have found one sure-fire way 
to hold their interest: say nothing 
about Life, simply draw their initials 
or even their names on the screen. 
Then hit the start key. The reaction is 
always the same, a cry or a gasp as 
they see the familiar lines suddenly 
disintegrate or explode into strange 
patterns. Now as you explain what 
your computer does, they won't be 
bored. You'll have their attention 
—they've just seen your machine do 
something magical,■ 
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System Review 


Circle 151 on inquiry card. 


DOSPlus: 

Double-Density Operating 
System for the TRS-80 

Yvon Kolya 
FOB 22 

Peterborough NH 03458 


Percom's Doubler, an add-on 
circuit board that allows your TRS-80 
to store and retrieve data from the 
Radio Shack disk drives in double¬ 
density mode, has been on the market 
for almost a year now (see the review 
"Percom's Doubler'' on page 344 in 
this issue of BYTE). The board comes 
with Pertom's Double-DOS (disk op- 


_At a Glance_ 

Name 

DOSPlus Double Density 

Type of package 

Disk operating system 

Publisher 

Micro Systems Software, Inc 
5646 Funston St 
Hollywood FL 33023 
(305) 983-3390 

Price 

$99.95 

Medium 

5-inch disk, TRS-DOS compatible 

D ocu men ta bon 

45 pages, 8Va by 11 inches 

Computer 

TRS-80 Model I Level II with Expansion 
Interface, 5-inch disk drives, and Percom 
Double Density Board 

Required Hardware 

Percom Double Density Board (not sup¬ 
plied) 

Audience 

Programmers and owners of TRS-80 
Model I Disk Systems with Pertom's 
Double Density Board 


erating system), an adaption of Radio 
Shack's TRS-DOS that lets you use 
the doubler board without buying a 
DOS from another source, 

Double-DOS is simply Radio 
Shacks TRS-DOS with the BACK¬ 
UP, FORMAT, and COPY commands 
altered to operate in double-density 
mode. The COPY command has been 
changed to let you use special syntax 
to specify when you are going to 
transfer files to and from singlenJen- 
sity DOS disks. Thus, as soon as you 
have installed the board and turned 
on the system, you can immediately 
enter double-density mode. 

The disadvantage of the DOS sup¬ 
plied by Percom is that you can only 
use double-density formatted disks; 
single-density disks cannot be mixed 
with double-density disks. You can 
transfer files to and from single-den¬ 
sity disks, but you cannot read data 
files, read the directory, or use the 
disks in any other way while running 
Percom's double-density DOS, 

There is, however, another double¬ 
density DOS on the market that can 
do this and more: DOSPlus is a com¬ 
plete rewrite of TRS-DOS. Available 
from Micro Systems Software of 
Hollywood, Florida, it is a double¬ 
density DOS that not only outper¬ 
forms Percom's double-density DOS, 
but also outperforms most of the 
single-density DOSs, DOSPlus has all 
the features of TRS-DOS (and Per- 
com's Double-DOS), so I won't detail 
the duplicate functions. Instead, I will 
focus on the additions to TRS-DOS 
by DOSPlus, beginning with the LIB 
(library) functions. 





[cippkz computer inc 


f^cippkz computer inc. 


$1450 

48K Brand New, Apple II + 


™fhn DATA SYSTEMS 


Master Card/ Visa 714-770-3043 
No Sates West Of The Rockies 


Apple III 

$3,500 

128 K Apple III 
Information Analyst 


The Epson MX~80 


$500 

80-Column 
Dot Matrix Printer. 
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Let your customers know that you mean 

business- show with 

Comp-U-Con 


10 

Computer 
Trade 
Shows 


The schedule of shows will be 1981 

1 Cleveland, Ohio — August 14-16 

2 Milwaukee, Wisconsin — August 20-23 

3 St, Paul, Minnesota — September 9-11 

4 Detroit, Michigan — September 24-26 

5 Pittsburgh, Pennsylvania — October 1-3 

6 St. Louis, Missouri — October 15-17 

7 Dallas, Texas — October 22-24 

8 Los Angeles, California — November 8-10 

9 San Francisco, California — November 19-21 
10 Denver, Colorado — December 3-5 


60 ^ e 








Comp-U-Con Company presents — 10 Home and Business Computer Festivals — From Coast to Coast, 

These shows will be directed toward the home user/hobbiest and small businessman and wilt be promoted by a full scale publicly 
appealing package of inducements — such as speakers on subjects of particular interest to the targeted groups and a drawing for a 
£3000.00 computer system. 

If your company has an interest in greatly increasing its sales this fall and does business within a 300 mile radius of any or all of the 
pargeted cities. These shows are exactly what your looking for. 

You may participate on two levels. You may either purchase Booth space, in which you can present and demonstrate your goods 
directly to the public, or you can purchase advertising space in each shows handout brochure that will be given to all that attend. 

The average attendance is expected to range from 20,000 up to 35,000 people with additional information going out by mail to those 
vho can't attend. 

Please Call or Write today for complete details and costs. Write to — The Weston Research Institute, P.0. Box 175, 
Waverly, IA 50677 or Call Jeff Weston, Collect at (319) 268-1953. 


lote - Because of limited space availability, an early reservation is recommended to assure you of space. 






















































































































































The Micro Computer General 85 

FOR USE IN: 

* OEM Industry • Laboratory 

• University • Home 

The General is a 4.5"x6.5'' single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 
Its compact size allows for easy integration into 
already existing equipment, and provides an 
excellent nucleus when designing new products. 

User communication is accomplished through 
the General's "Expeditor” system monitor The 
Expeditor resides in a 2K EPROM, and features 15 
commands and 16 utility routines to facilitate 
program development. An instructional user's 
manual is provided with every unit. 

HARDWARE FEATURES 

* SO05 CPU (100% software compatible wrlh 8080) 

‘ 2K bytes ol EPROM (containing the EXPEDITOR ay stem 
monitor) expandable on board lo 4K bytes 

* EIA serial port (5CM9.2K baud) 

* 22 programmable I/O lines 

* Software controlled 14 bit counter and hmer 

* 3 priority Interrupts 

* 2 non-maskable interrupts 

* 2&6 bytes of programmable memory expandable on board to 
2K bytes ol either STATIC Ram or CMOS Ram 

' On board date bus buffers for system expansion 

* Parallel I/O ports available at on-board sockets 

* Address, date and control bus available ai edge connector In 
addition to 6 spare pms 

* Ample on-board prototyping space 

* Small size (4,5" k 6.5") 

SOFTWARE FEATURES 

EXPEDITOR—2K SYSTEM MONITOR 

* 15 System commands (Substitute, Move, Display, fill, Kill 
echo, Examine registers, Insert, String search, Assemble code. 
Disassemble code. Read. Write, Binary load, ASCII load) 

* 18 Utility routines including Terminal I/O routines. Test and 
compare routines. Code check or convert 

■ Download commands. Read. Binary load, ASCII load will give 
the user three different data formats of downloading data 
directly into the Ram of the computer. This will allow the user lo 
develop h is sof i ware on & larger computer, then use I he MCG-05 
as the "execution vehicle" Of software 

« Automatic baud rale selection 

HARDWARE ft POWER REQUIREMENTS 

The General requires +5 ±12 volte power supply (+12 volts 
required oniy for RS232 Transmitter interface) and a Terminal 
for complete system operation (Hex Keypad version will be 
available shortly) The power requirements ere +5 Volts at 500 
MA and +12 -12 at 50 MA 

PRICING INFORMATION 


The General MCG-85 (kit).$ 99.00 

The General MCG-85 

(assembled and tested)..135,00 

2K Expansion ROM..15,00 

2K CMOS RAM. 50.00 

2K Expansion RAM .. ■_ 20.00 

3 Voltage Power Supply...59.00 

Edge Connector_ 6,00 

Data Bus Buffer Expansion.10.00 

Line Assembler (on 2716 EPROM) .. 3500 

Disassembler (on 2716 EPROM) .... 35,00 

Expeditor Monitor Listings 

(Manual)....29,00 


Send check or money order, or charge to VISA/MASTER 
CHARGE card number Add $4.00 tor shipping and handling. 
COD fee extra New York residents add 9% sates tax. 

* In kit form, single quantity, introductory Otter good till 
August 31, 1301, Dealer inquiries Invited, 

ATLANTIS COMPUTERS 

Division of Atlantis Computerized Services 

31-14 Broadway, Astoria, NY 11106 
(212) 728*6700 
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DOSPlus Commands 

The LIB command clearly shows 
the additions that have been made by 
DOSPlus (see table 1 for a compari¬ 
son list of the library functions sup¬ 
plied by TRS-DOS and DOSPlus), 
There are also alterations in some of 
the commands that are common to 
both operating systems. I'll start with 
those and then deal with the new 
commands. 

The first command usually given 
when a new disk is loaded is DIR 
(directory). With DOSPlus, instead 
of just getting the names of the entries 
in the disk's directory track, you get 
each file's protection attributes; logi¬ 
cal record length, which is 256 for 
programs, 1 for ASCII (American 
Standard Code for Information Inter¬ 
change) files, and anything in be¬ 
tween for data files; the number of 
logical records used by the files; the 
number of sectors occupied by the 
files; the number of granules used by 
the files; the number of segments each 
file is broken into; and the position in 
the last sector of the end-of-file byte 
(see listing 1). At the bottom of the 
directory display is a final line that 
indicates the number of free (unoc¬ 
cupied) granules left on the disk, and 
what that equals in actual bytes. 

Also, some changes have been 
made in the parameters allowed by 
DOSPlus. In TRS-DOS you can 
specify; 

DIR :1 (S,I,A) 

where S means display system files in 
addition to normal files, I means dis¬ 
play invisible files in addition to nor¬ 
mal files, and A means display the in¬ 
formation on all the files. 

In DOSPlus you can specify: 

DIR :1 (S,I,D,P> 

where S means display system files in 
addition to normal files; I means dis¬ 
play invisible files in addition to nor¬ 
mal files; D means display all those 
files in the directory that are currently 
considered dead files, in addition to 
the normal files (dead files are files 
that have been KILLed; they can be 
recovered if you haven't written a 
new file over the dead file); and P 


means send the directory display to 
the line printer. Typing in DIR alone 
under DOSPlus displays all visible 
files, statistics, and free disk space in 
granules and bytes. 

The next major difference is in the 
FREE command. Rather than give the 
number of available free granules in 
the disk drives, DOSPlus gives an 
actual map of the disk drive specified, 
clearly labeling those granules used 
by the directory (a D is displayed), 
and by programs or data files (an X is 
displayed). Unused granules have 
only a period displayed (see listing 2). 

Another improvement is in the 
COPY command. It is not necessary 
to repeat the name of a file to copy it. 
For example: 

COPY MYF1LE/CMD:0 :1 

does the same thing as the TRS-DOS 
command: 

COPY MYFILE/CMD:G TO 
MYFILE/CMD:! 


TRS-DOS 

DOSPlus 

APPEND 

APPEND 

ATTRIB 

ATTRJB 

AUTO 

AUTO 


BREAK 


BUILD 


CLEAR 

CLOCK 

CLOCK 


CONFIG 

COPY 

COPY 


CREATE 

DATE 

DATE 

DEBUG 

DEBUG 

DEVICE 

DEVICE 

DIR 

DIR 


DO 

DUMP 

DUMP 


FORCE 


FORMS 

FREE 

FREE 

KILL 

KILL 

LIB 

LIB 

LIST 

LIST 

LOAD 

LOAD 

PRINT 

(handled by LIST) 


PAUSE 

PROT 

PROT 

RENAME 

RENAME 


RS232 

TIME 

TIME 

VERIFY 

VERIFY 

Table 1: Comparison of functions pro¬ 

vided by Radio Shack's TRS-DOS ver¬ 

sus those provided by DOSPlus. 




















are registered trade- 

marks of Digital Equip- i 

merit Corp. Others 

listed are trademarks, wu«m«m mm ™,™ iBBI 

respectively, ot Intel Carp., Motorola Inc., Hewlett-Packard 
Lockheed Corp. and Computer Automation Inc. 


OUR TIMING CONTROL UNIT HELPS TOUR 
COMPUTER KEEP SCORE OF TIME AND DATE. 

Power-up or power-down, your computer always 
knows the time, exactly, with Digital Pathway’s Timing 
Control Unit (TCU). Even during extended power inter¬ 
ruptions. Rechargeable battery support makes our TCU 
immune from power failure of any kind. For as long as 
three months. And an on-board crystal-controlled 
oscillator ensures supreme accuracy. 

No matter what model computer you have, you’ll 
find our TCUs offer many features that make living 
with computer timeouts less complicated. And some 
models can even be set to initiate an interrupt at a 
chosen date and time. Or at specified intervals. 

Find out how we can help make your time more 
productive. Call or write Digital Pathways today for 
more information at 1260 L’Avenida, Mountain View. 
CA 94043. Telephone (415) 969-7600. 

TWX: 910-379-5034. 


LSI-11/2 
Multi-Bus 
EXORcisor 
HP 2100 
Lockheed SUE 
Naked Mini 
Any Model Computer 
(RS-232/20mA) 
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bps RS232 modem within reach 
of the small computer user.,.the 
same modem selected by IBM, 
GE, RCA, and ADP. The price? 
Under $200! 

We've designed this compact 
modem with exclusive tripleseal 
acoustic cups, crystal controlled 
oscillator, and built-in 
diagnostics and indicators, it’s 
packaged inside an attractive in¬ 
jection molded case...and we 
stand behind the STAR with a 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, 
ATARI, and NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 
U.S. or European frequencies. 



Available throughout the 
U.S., Canada, and Europe. For 
information and nearest dealei 
call (408) 734-9810 or TWX 
910-339-9519. 


PRENTICE 

Prentice Corporation 
266 Caspian Drive 
Sunnyvale, CA 94086 


Listing 1: An example of the DOSPlus directory function. 


DIRECTORY DRIVES O 

DOS 

3. IS - 

01/22/81 

- 

3.2 


FILENAME 


ATTRB 

LRL 

#LOG 

#PHY #GRN 

#SEG 

EOF 

TBASIC 

CMD 

N¥U6 

256 

16 

16 

4 

1 

120 

DI5KZAP 

CMD 

N*U6 

256 

11 

11 

3 

1 

166 

COM64768 

OBJ 

N*XO 

256 

3 

3 

1 

l 

0 

LISTER 

CMD 

N*XO 

256 

21 

21 

5 

1 

O 

TRANSFER 

CMD 

muh 

256 

4 

4 

1 

1 

4 

CRUNCH 

CMD 

NtU 6 

256 

3 

3 

1 

1 

65 

CLRFILE 

CMD 

muh 

256 

2 

2 

1 

1 

153 

DISKDUMP 

CMD 

N*U6 

256 

4 

4 

1 

1 

84 

SPOOL 

CMD 

N»U6 

256 

5 

5 

1 

1 

95 

COPY1 

CMD 

N*U6 

256 

4 

4 

1 

1 

144 

PURGE 

CMD 

N*U6 

256 

3 

3 

1 

1 

70 

COMPARE 


N*XO 

256 

12 

12 

3 

2 

36 

RESTORE 

CMD 

N*U6 

256 

4 

4 

1 

1 

50 

BASIC 

CMD 

N*XO 

256 

21 

21 

5 

2 

47 

*** 18 GRANS f 

22 K *tt 






Listing 2- An example of the DOSPlus FREE function. 
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map - 

Dr i ve 
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X X ! 
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X X ! 
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X ! 
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X X ! 

X X ! 

X X • 

X . ■ 

. 

i 

1 

* 
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X 

X 

X X ! 

X X ! 

D D * 

X X ! 

X 

X 1 

! X 

X 
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X 
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X X ? 

X X * 

X X ! 

X X J 

X 

X 1 

! X 

X 

28-34; 

X 

X 

X X ! 

X X ! 

X X ! 

■ 
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There are other improvements but 
they are minor. 

New Library Commands 

BREAK lets you disable the break 
key to prevent people from using it to 
get into your programs, 

BUILD lets you build a file of DOS 
commands that can be executed one 
right after the other. You can build a 
file that can go from a "boot-up" all 
the way to running a BASIC program 
(and setting the memory size to pro- 
tect a machine-language program and 
any necessary disk buffers); without 
the operator having to do anything 
except press the Reset button. 

CLEAR is a simple command that 
sets all memory locations above hexa¬ 
decimal 7000 to 0, 

CONFIG lets you tell DOSPlus of 
any special system or drive configura¬ 
tions. You can modify the number of 
tracks on a disk from 35 to 80, set the 
track-to-track stepping rate of the 
read/write head of the drive, use the 
high-speed or reverse-video modifica¬ 
tions {if you have them}, or specify if 
your drives are double sided. You can 
use this command, for example, to 
tell DOSPlus that you have an 80- 
track drive as drive 0, a 35-track 


drive as drive 1, and a double-sided 
40-track drive as drives 2 and 3, as 
well as take advantage of the high¬ 
speed dock modification you've put 
into your computer. It will now 
"know" this each time you turn it on, 
giving you maximum effectiveness 
and efficiency. 

CREATE lets you allocate space to 
a file before you actually put any in¬ 
formation in it, thus eliminating the 
time required for updating the direc¬ 
tory when you use the file. As well, 
this helps to prevent the file from 
being "chopped up" into many seg¬ 
ments all over the disk. (Keeping the 
file together reduces drive-head seek 
time.) 

DO tells DOSPlus to execute a file 
constructed by the BUILD command. 
It can be used in the AUTO command 
structure, 

FORCE lets you route the I/O 
(input/output) between the different 
devices. You can force the computer 
to send all LPRINTs to the video 
instead of to the printer, for example. 
Or you can send the keyboard echo 
to the printer instead of to the video 
(handy when trying to do program 
documentation). 

FORMS is, by far, one of the most 


338 July 1001 © BYTE Publications Inc 











Hayden's 

APPLESOFT COMPILER 



for your Apple II — 


New! APPLESOFT COMPILER (Eiten) Hayden's Applesoft 

Compiler will convert standard Applesoft programs into 6502 machine 
binary files, which can be B-Run, from three to ten times faster. It 
compiles code at user-specified address. The seventeen phase 
compiler provides a map of the program structure at the end of 
compilation, #08809, Apple II Disk, $200 


DISK CERTIFIER AND COPIER (Jacc Inc } A handy 
utility program that certifies the acceptability of blank 
diskettes and rejects those with flaws, li also includes a 
fast machine language disk copying pre-gram that will 
work on single and dud drive systems 07809 . APPLE 
HDisk , $19.95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson} Provides a crosirteference of 
line numbers and variable names 

0730L PET tape, $16.95 

RENUMBER 8 APPEND: Utility Praams for the 
Apple (Gilder) Renumber your Applesoft program and 
append a second program to the one in memory 

03804, Apple 11 tape. $14 95 

REVIVE (Gilder) When a program is accidentally 
erased. REVIVE searches through memory and finds 
the information thai enables it to restore the pointers that 
have been changed 03604. Apple 11 tape. 119.95 



Hayden Book Co, T Inc. 

50 Essex St, Rochelle Park, NJ 07662 

Please send me the software checked on a 
10-day FREE examination. At the end of that 
time, I will send payment, plus postage and 
handling, or return the software and owe 
nothing- On all prepaid orders, publisher pays 
postage and handling - same return guarantee. 
Residents of NJ and CA must add sales tax. 

Offer good in USA only Prices subject to change 
without notice. Payment must accompany orders 
from PO Box numbers. Allow 4 to 6 weeks for 
delivery. Name of individual ordering must be 
filled In. 


□ 03504 

□ 03604 

□ 03804 

□ 03904 

□ 04609 

□ 04804 

Name. 

Street. 


□ 04909 

□ 05004 

□ 05009 
O 05103 

□ 05108 

□ 05203 


□ 05409 
P 05509 

□ 05713 

□ 07301 

□ 07809 


□ 08609 

□ 08809 

□ 09009 

□ 09109 

□ 09409 
D 09704 


Clty/State/Zlp 

B 7/81-009 


APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibility. Contains 
9 useful subroutines: 1 REM Writer 2 PRINT Writer 
3 POKE Writer 4 Hexadecimal/Decimal Converter 
5 Line Counter 6. Renumber 7. Append 8 Byte 
Counter 9. Slow List/Stop List 
03504. Apple II tape, $29.95 

SLOW LIST/STOP LIST: Utility Programs for the 

Apple (Gilder) Start, stop, and controfthe speed of 
your program with Apple H's game paddles 03904, 
Apple II tape. $ 10.95 

PSEUDODISK (Neuschatz} This money-saving pro¬ 
gram simulates a disk memory system far Integer BASIC 
programs It allows multiple programs in memory al the 
same time which can be run from a catalog 04804 . 
APPLE 11 tape, $24.95 

6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory ll is 
compatible with Hayden s ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM 
08609. APPLE II Disk, $39,95 

DISK CATALOGER (LeBar) Automatically maintains a 
cross reference listing of all your programs, their location 
by disk number, their function and use Catalogs, lists 
and sods programs 05203, TRS-80 Level II tape, 
116,95; 05208, TRS-80 Level II Disk. $2195 


FINPLAAJ: A Financial Planning Program for 
Small Businesses (Montgomery) Allows you to enter 
data from a balance sheet into the program. to make as 
sumptions about the future c^owth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions And if you change 
any data, the program revises all resulting data auto 
matically The disk version can be used only with 
TRSDOS version 2.3 

05103, IHS-SOjLeitffJI tape, $69.95; 05108, 
TRS-80 Level II Disk Version. J74 95 

MAILING LIST (Tru Data Software) Lists addresses, 
prints labels, allows for alterations and deletions, and has 
the capacity to make duplicate data file disks Can only 
be used with version 15 

05713. Heath Disk $49 95 


Apple m a tToittemark -4 AppJi* Computer Company. 3nc 
and is nui affiliated with Hayden Book C-wnpany Inc 


DATA MANAGER: A Data Base Management 
System and Mailing Lift (Lutus) Store inlormation on 
a floppy disk, and retrieve it quickly and easily by 
specific names, or by category 04909, Apple II Dlsk 
Version, 149.95. 

PROGRAMMING IN APPLETM INTEGER BASIC: 
Self-Teaching Software (Banks & Coan) Teach 
yourself Apple Integer BASIC and control your own 
progress at all times with this interactive programmed in¬ 
struction format 05004, Apple II, tape. $29.95; 
05009, Apple II Disk Urafon. $39.95 

APPLETM ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM: An AssemWer/Edftor/ 
Formatter (Lotus} Write and modify your machine 
Language programs quickly and easily 04609, Apple 
II Disk Version, $39. 95. 

SUPER APPLETM BASIC (Lulus) A structured BASIC 
that compiles into an optimized Applesoft or Integer 
BASIC program 05409, Apple II Disk, $39.95 

Super FORTH (BugbeeJ This is a fast, high-level, 
expandable language that features integer and floating¬ 
point math, high resolution graphics and string handling 
Capability 05509. APPLE II Dtafc, 149,95 



OP-AMP DESIGN (Gabrielson} Provides the 
necessary values for your design and will suggest 
appropriate op-amp types Includes a choice of six 
op-amps, and the program will then determine if your 
selection of an op-amp will be acceptable within your 
chosen parameters. Can be updated to accommodate 
future op-amps, 09704, Apple If tape, $16.95 

DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFT (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits 
to a full 21 -digit precision on all functions in Applesoft 
compatible format. 09409, Apple II Disk, $49.95 

DATA-GRAPH (Boyd) Aids In the preparation of 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, 
or four-quadrant graphs, 09109, Apple If Disk. 
$49.95 

HISTOGRAFH (Boyd) A calendar-based 
histogram or bar-graph production system Allows the 
user to enter numeric data that relates to a date, arid 
reproduces that data as a high resolution histogram 

09009, Apple II Disk, $ 29. 95 

Available at your 
local computer store! 


50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
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The Shining 
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u/ iwo if 

MICROHOUSE NOW HAS WORDSTAR 

FOR APPLE II AND TRS 80 ! 



SIZZLING 

SOFTWARE 

SAVINGS! 


WORDSTAR Apple Version 

Finally, the 'Mercedes-Benz’ ol Word Processing 
Systems comes configured for one of America's 
favorite micros. Has all the features ol the 
Standard WORDSTAR, Requires Microsoft's 
CP/M card, vide* Videotenm SO x 24 screen 
conversion card (or equivalent), and at least 48K 
RAM. 

List Price: £375.00 

Microhouse Price: $245 00/$40.00 

□ MtCPBO-WSAPPL 

MAILMERGE for Apple 

Custom type letters to whole lists of people, 
create documents using already existing 
paragraphs, write stock letters using ask 
variables' to insert names and addresses for one- 
ai-a-ltme use One of the most useful options on 
the market today, 

List Price; $125.00 

Microhouse Price: $85,00/$25.00 

□ MICPRO-MMAPPL 

WORDSTAR 

For CP/M'“-based systems other than Apple. 
Available for TRSSO™, 

List Price: $495.DQ 

Microhouse Price: $322.00/$4ao0 

□ M1CPRO-WORDST 

MAILMERGE 

For CP/M*-based systems other than Apple 
list Price: $150.DD 

M icrohou se Price: $110.00/$25 00 

□ MICPRQ MAILME 

WORDSTAR CUSTOMIZATION 

Package includes manual and diskette. 

List Price: $150.00 

Micro house Price: $95.00 

□ MICPRO-WSCUST 

SUPERSORT I Apple Version 

Llsl Price: £200.00 

Mic roho u s e Price: $130.00/$40,00 

a MlCPRO-SSiAPP 

SU PERSORT I 

For CP/M*-bass4 systems other than Apple Can 
be used as a stand-alone program or can be 
linked to programs with a Microsoft format. 

Ust Price: £250.00 

Microhouse Price: $170 00/S40 00 

□ MICPRO-SUSOI 

SUPERSORT II 

Stand-alone-only version of Supersori I. For 
GP/M^-based systems other than Apple. 

List Price: $200.00 

Microhouse Price. $145,00/S4Q.0O 

□ MIGPRO-SUSOII 


Software Manual 
S Manual/Only 

□ ORDER-NUMBER 



DATASTAR 

List Price: £350,00 

Microhouse Price: $245.QO/$4aOG 

□ MiCPRO-D AT AST 

WORDM ASTER 

by MicroPro. 

List Price: $150.00 

Microhouse Price: $119.00/S35.00 

□ MIC PRO-WORDM A 

CBASIC 2 

by Compiler Systems, 

Usl Pries: $120 00 

Microhouse Price: $35,00/$15,00 

P CGMPIL-CBASIC 

BASIC 80 

Interpreter (MBAS 1C) by Microsoft. Versions 5,2 
and 4,51 Included. 

List Price; $350.00 

Microhouse Price: $299.QQ/$30.00 

D M1CROS-BAS1G0 

BASIC COMPILER 

by Microsoft. Langauge compatible with MBASIC, 
bur programs run 3-10 times faster. Includes 
MACRQ80. 

Ust Price: $395.00 

Microhouse Price: $330,00/330,00 

□ MICROS-BASCOM 

STACKWORKS FORTH 

For 2SO or 8080 [specify). Includes source and 
assembler. 

List Price: £175.00 

Microhouse Price: $140.00/330.00 

□ SLJPERS-FQRTH 

SSS FORTRAN w/RATFOR 

Full ANSI '66 plus extensions RATFOR compiles 
into Fortran: write structured code but keep the 
advantages of Fortran, Requires 32K. 

List Price: $325.00 

Microhouse Price: $280.00/335.00 

□ SUPERS-FTNRAT 

TCS/AManta INTERACTIVE 
ACCOUNTING SYSTEM 

for small businesses, Ver. 5,0, Each package can 
be used atone or post automatically to the 
General Ledger. Compiled version {nosupport 
language req.) Price listed is per package 
General Ledger, Accounts Receivable, Accounts 
Payable, and Payroll packages now available. 
Requires 48K RAM, 132 col printer, 24 x 80 
CRT,and CP/M* 

U at Price: COMPARE AT $530,00 

M icrohou se P rice: $79.00/$25.00 

□ TCS-ACCTGM 

ALL FOUR TCS PACKAGES (compiled) 

List Price: Compare at $530.00 

Microhouse Price: $269.00/$90.0Q 

□ TCS-ALL4CM 


requested features of a DOS. You can 
set the number of lines on each page 
{for printing on special forms such as 
invoices); the number of characters 
on each line (nice if you have a 
132-column printer and only 80-col¬ 
umn paper). You can direct all nor¬ 
mal printer output to the RS232 serial 
port instead of to the printer port, 
(All the software that is needed to 
drive the serial I/O is built into 
DOSPlus.) DOSPlus even generates 
an automatic linefeed upon carriage 
return, for printers that don't have 
this feature, 

PAUSE halts program execution 
(usually a file being executed by the 
DO command) so the user can per¬ 
form a needed operation such as in¬ 
serting a data disk. It can be executed 
from BASIC by using the CMD 
command. 

RS232 automatically prints out the 
switch settings of the RS232 board. 

DOSPlus Utilities 

The BACKUP utility works essen¬ 
tially the same as the BACKUP sup¬ 
plied with TRS-DOS except it is pos¬ 
sible to BACKUP a 35-track disk to a 
40-, 77-, or 80-track (or any number 
in between) disk, without losing the 
additional tracks. This means that 
although you have purchased a 
35-track DOS, you can convert it to a 
40-track DOS simply by using FOR¬ 
MAT to make a 40-track disk, and 
then using BACKUP to move all of 
the system files, utility files, and any 
other files on your 35-track disk, to 
the 40-track disk. You can also 
reverse the procedure and BACKUP a 
40-track disk to a 35-track disk. If 
you have used only 34 tracks of your 
40-track disk, this will work without 
problems, but if you have used all 40 
tracks of your 40-track disk, then you 
will lose those files on the last 5 
tracks, 

FORMAT is similar to the TRS- 
DOS; the difference is that DOSPlus 
asks you how many tracks you want 
to format onto the new disk. Any 
number from 35 to 80 is acceptable, 

CLRFILE is an interesting utility 
that lets you set the contents of a 
disk file to all Os, achieving the results 
of KILLing a file without altering the 
file's directory entry. The end result is 
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as if you used the CREATE command 
to preallocate space to a file, 

COPYl allows single-drive owners 
to copy a file from one disk to 
another without keeping a system 
disk in drive 0. 

CRUNCH is a compression utility 
that removes unnecessary blanks and 
REM statements from a BASIC pro¬ 
gram, CRUNCH will ignore lines 
containing DATA statements to 
preserve the integrity of any string 
DATA. Unlike all the other compres¬ 
sion utilities, this one is executed 
from DOS and reads the BASIC pro¬ 
gram file and writes it back to the 
disk under a new name. Thus, you 
have two files on the disk instead of 
one—your source file and your new 
file* 

DISKDUMP is a machine-language 
program for displaying and modify* 
ing files on the disk* 

D1SKZAP is a powerful disk 
editor. It is similar in many ways to 
Apparatus Superzap. It lets you put 
all Os in disk sectors, copy sectors, 
print them, verify them, format a 
disk, and display and modify sectors, 

PURGE takes the drudgery out of 
removing files from your disk. When 
you type and enter PURGE, DOSPlus 
will list each file in the directory, one 
at a time, followed by a question 
mark. If you type Y, then that file 
will be deleted from the directory. If 
you just press ENTER, then nothing is 
done to that file and the next one is 
listed* 

RESTORE is an emergency use 
utility. It recovers files that you've ac¬ 
cidentally KILLed* It cannot recover 
files that have been overwritten by 
SAVEs or DUMPs that you've done 
since you KILLed the target file. 

SPOOL is good for handling large 
amounts of printer output when you 
don't want to tie up the computer. 
This program sets up a buffer in 
memory (you set the size when you 
call up this utility) in which output to 
the printer is stored as it is generated. 
This buffer is dumped to the printer 
as fast as the printer can accept it, but 
if the program is generating data 
faster than this, the buffer holds the 
data until it can be printed. This 
allows more efficient use of the com¬ 
puters time, since it no longer has to 


Microhouse: 


Land of the Rising 

CD6AAI MX-70: $370 

CrOUlf MX-80:$479 


- HARD-TO-BEAT 

- HARDWARE! 


EPSON MX7G 

Includes Graftrax II dot-addressable graphics. 
MonodlrectionaL BO cps Adjustable tractor. 
Parallel version only. 

List Price: $450.00 

Micro house Price: S37B.OO 

□ EPSOW^X70 

EPSON MX8Q 

With its Ingenious removable printhead, 
bidirectional and logic seeking, adjustable tractor, 
fine print quality. Parallel interface can be 
converted to RS232, IEEE 486, Apple, or Atari. 

List Price: $645.00 
Mlcrohouse Price: £479.00 

□ EPSON MXBOB 

EPSON MX80 Serial Version 

List Price: $720.00 

Mlcrohouse Price: £542.00 

□ EPS ON-MXBOBS 

EPSON MX80 FRICTION FEED 

includes tractor and friction teed plus Graphics 
Package Parallel version. 

Uat Price: $745.00 

Microhouse Price: £569.00 

□ EP5ON4Y1XS0FP 

EPSON MX80 FRICTION FEED Serial 

Usl Price: $606.00 

Mlcrohou se Price: $641.00 

□ EPSON-MX8DFS 

EPSON APPLE INTERFACE 

with Graphics ROM. Includes cable. 

List Price: $139.00 

Mlcrohouse Price: $69.00 

□ EPS ON-APPLE 

APPLE GRAPHICS SOFTWARE 

for Epson equipped with EPSON-APPL. 

List Price: $39 95 
Mlcrohouse Price: $34.00 

□ EPSON-TYMAC 

VIDEX VIDEOTERM SPECIAL! 

Board converts your Apple screen display from 
40 x 24 upper caseonly to BO x 24 upper and 
lower case. Supports Apple PASCAL and 
MICROSOFT softcard, Purchase VIDEOTERM 
with WORDSTAR and save $75’ If purchased 
separately $290. 

Uat Price: $345 00 
Mlcrohouse Price: $270.00 

□ VIDEX-VIDEOT 


PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


CP/M is a registered trademark of Digital Research 
UNIX rs a registered trademark of Bell Labs 
APPLE is a registered trademark of Apple Computers 
TRS8Q Is a registered trademark of Tandy Corp 


DIABLO 630 

letter-quality printer uses plastic and metal print 
wheels. Fewer working parts mean less down 
time 40 ops bidirectional, logic-seeking. Tractor 
$225 extra. 

Liat Price: $2710.00 
Mlcrohou se Price: $1999.00 

□ DIABLO-630RO 

0. fTOH STARWRITER I 

Letter quality printer uses Diablo plastic 
printwheela and ribbons. 25 cps bi-directional, 
logic-seeking. Self-test. Friction feed. Parallel 
interface. 

List Price: £1895.00 

Microhouse Price; $1431.00 

□ CITGH-STARI 

STARWRITER I Serial 

UstPrice: £1960.00 
Microhouse Price: $1502.00 

□ C1TOH-STARS1 

IDS PAPER TIGER 560 

List Price: $1695 00 

Microhouse Price: £1464.00 

□ IDS-560 

IDS PAPER TIGER 460 

List Price: $1295.00 

Micrehouse Price: £1072.00 

□ IDS-460 

IDS PAPER TIGER 445 

New ballistic-type print head, monodirectional, up 
to 198 cps. 

List Price: $795 00 

Mlcrohouse Price: £596.00 

□ IOS-445 

MORROW DISCUS M10 

10 Megabyte hard disk subsystem. Ind. CP/M* 
2.2. 

List Price: $3695.00 
Microhouse Price: $3062.00 

□ WIORROW-DISMIO 

MORROW DISCUS 2D 

8 Inch single-sided doubie-density fioppy disk 
drive subsystem. Includes CP/M* 2.2 and 
M BASIC 

UstPrice: $119900 

Mlcrohouse Price: $995.00 

□ MORROW-DIS2D 


CALL OR WRITE FOR FREE CATALOG 


SHIPPING: Add $5 per manual or software package 
Add $2.50 (dr COD orders, Call for shipping charges 
on ofher Items. Pennsylvania residents add 8 per cent 
sales tax. 


Microhouse 


P.O. BOX 498B 
BETHLEHEM, PA 18&16 
f2f5J 868 8219 
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stop and wait for the printer to catch 
up with it. In addition, if the buffer is 
likely to be overfilled itself, you can 
specify a disk file that will be used to 
store data. 

TRANSFER moves all the user files 
on one drive to another in one com¬ 
mand , instead of typing in COPY for 
each file* 

DOSPlus BASIC 

DOSPlus is sold with two different 
BASICs on the disk. Both are written 
in Z80 Assembly Language code, un¬ 
like Microsoft BASIC that is written 
in 8080 code. It has many advantages 
over the BASIC sold by Radio Shack 
(and Percom). You can: 


•Load BASIC with no protected 
memory and no disk-file buffers: 

< BASIC > 

•Go from BASIC to DOS, and then 
reenter BASIC without losing your 
program: < BASIC *> 

•Load BASIC and automatically 
RUN a program: <BASIC filespeo 
•Load BASIC and reserve disk-file 
buffers: <BASIC —F:2> 

•Load BASIC and protect memory: 

< BASIC — M:64000> 

• Do 3, 4, and 5 together: < BASIC 
filespec “F:3 — M:60000> 

Any DOS command can be ex¬ 
ecuted from BASIC by typing 
CMD"DOS command". (This works 


internally or externally to a 
program.) You can move a line from 
one place in a program to another 
without having to type it in again: DI 
xxxx,yyyy moves line xxxx to a new 
line numbered yyyy. You can dupli¬ 
cate a line: DU xxxx,yyyy puts a du¬ 
plicate of line xxxx at a new line num¬ 
bered yyyy. The RENUMBER com¬ 
mand allows renumbering of all or 
part of any BASIC program. 

You can add data directly to the 
end of a sequential file without 
having to read the entire file into 
memory first: OPEN r/ E",l/'filespec.' 1 
Sector deblocking of file records is 
supported in random-access files: 
OPEN"R'M,"filespec",xx where xx is 


SUPERBRAIN QD’ 

SuperBrain users get exceptional performance for just a fraction of what 
they'd expect to pay Standard SuperBrain features include: two double 
density mini-floppies with 700K bytes of disk storage, 64K RAM to handle 
even the most sophisticated programs, a 
CP/M® Disk Operating System with a high 
powered text editor assembler, debugger 
and a disk formator. Truly incredible per¬ 
formance, All in a single, smart looking, 
self contained desktop unit. 

CP/M a registered trademark of Digital Research. 




IDEAL PRINTERS ^ 
FOR THE SUPERBRAIN' 

NEC Spinwrlter 5510 RO $2625. 

■ high speed letter quality 
■with tractor feed 

Texas Instruments Tl 810 $1795. 

■ with complete option package 

Okidata M83 $995, 

■ progranvselectable fonts 

■ graphics—64 shapes 

■ bi-directional with buffer card 


COASTAL SOFTWARE ^ 

DESIGNED FOR THE SUPERBRAIN 

Accounts Receivable 
Accounts Payable 
Payroll 

General Ledger 

$199. each, all four only $699. 
Coastal Job Costing $499. 

designed especially for contractors 
Amortization Schedule $59, 

Real Estate Analysis $99. 



HI-speed buffer card for Okidata 




Entire Software Package 


$1199. 



COASTAL 

COMPUTER SYSTEMS. INC. 


Coastal Computer Systems, Inc. provides complete installation infor¬ 
mation and guarantees on all systems. We also offer technical support 
by phone, 5 days a week. Let us put a SuperBra i n to work foryou today. 

• Dealer, OEM and Institutional inquiries welcome 

• CompuStardealers in North and South Carolina 

• S.C. residents add 4% sales tax 

• Visa and Mastercard welcome 

P.O. Box 4535 - Hwy. 17 South ■ Surfside Beach * S.C. 29577- (803) 238-5193 



COASTAL-ON THE WAVE OF NEW TECHNOLOGY.™ 
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any number between 1 and 256* 
Therefore, you can deal with any 
logical record length desired, 
regardless of the length of a physical 
disk sector* 

The TAB function has been fixed so 
that you can LPRINTTAB(IOI) and 
have the line printer correctly tab to 
the 101st column of your paper* 
TRACE has been modified to control 
execution of a program by pressing 
< ENTER > each time you want the 
next program line to be executed. A 
variable and line number cross-refer- 
ence utility has been added to BASIC. 
And a new command, CMD' H M r ' / is 
now available. CMD"M" will auto¬ 
matically give you a list of all of your 
program's variables and their current 
values * CMD"M" is a valid program¬ 
line command. It is easily the most 


powerful debugging tool a program¬ 
mer could have. 

Three main differences exist be¬ 
tween DOSPIus BASIC and memory- 
saving DOSPlus TBASIC (Tiny 
BAS IC): BA SIC gives you 35,978 
available memory locations; TBASIC 
gives you 40,205. TBASIC does not 
have expanded error messages 
(TBASIC says SN ERROR instead of 
SYNTAX ERROR)* And TBASIC does 
not allow DOS commands from 
BASIC, 

Overall, DOSPIus is a well written 
and executed DOS* It includes many 
features not found on other DOSs. It 
certainly outperforms Percom's 
Double-DOS* And even though 
you have to buy it as a separate unit 
from the Doubler board, it is worth 
the money, considering its power, ■ 


Update 

Since this review was written , Micro 
Systems Software has released version 
33 of DGSPlns which contains several 
new features as well as some changes 
to original functions. Versi&ft 33 is 
available in three formats: single- 
densitv Radio Shack TRS-SO Model ] r 
double-density TRS-80 Model I with 
the Percom Doubler, and double¬ 
density TRS-80 Model 111. Except for 
some minor aspects of the system con¬ 
version (ie: single-density to double¬ 
density conversion) utilities and 
storage capacity, these three versions 
of DOSPIus are identical from the 
users point of view. In fact, DQSPlus- 
equipped Model Ills and Model Is can 
read each other s double-density disks. 

Several changes were made to the 
basic system configuration. The ver¬ 
sion 33 CONFIG utility, no longer 
assigns a separate drive number to 
each side of a double sided disk drive; 
it defines them as one drive with two 
sides, A and B. Thus, the user may 
have either four single-sided drives or 
three double-sided drives on a system 
(only three double-sided drives are 
supported because the select signal for 
the fourth drive is used as a side-select 
signal). Unlike version 3.1 DOSPIus , 
all disk drives on a given system are 
assigned the same number of tracks . 

CONFIG also can access a mode 
where TRS-80 graphics characters may 
be directly transmitted to compatible 


printers such as the Epson MX-80 and 
the Okidata Micro line-80. 

Version 3.3 DOSPIus has an im¬ 
proved RS232 comtnand that lets you 
alter as well as display the serial inter¬ 
face control parameters. You con 
specify the communications rate m bits 
per second, alter the format of a data 
word (number of stop bits , word 
length , and parity), and control the 
handshaking protocol for interfacing 
with virtually any RS232C-compafible 
device , 

The CLEAR command has been 
modified so that it chars memory 
starting at location 5700 hexadecimal. 

The MAP command shows the disk 
space allocated to each file on a disk, 
by track and sector. 

In BASIC, a CMD' REF , 
<parameter > command will 
immediately print a cross-reference by 
line number of all variables, keywords, 
or targets of GQTOs and GOSUBs 
(with optional hard copy) of any 
BASIC program in memory. A 
LOAD filename, V’ or ' RUN 
filename, V" command placed in a 
BASIC program will execute or load 
the next BASIC program specified 
without destroying the contents of the 
variables used by the previous pro¬ 
gram. You can now easily pass data 
and arrays from one BASIC program 
to the next without having fo write to 
the disk * .. ,KC 





$425 


S3 82 
$ 899 $ 559 

The small, quiet, fight, highly depend¬ 
able printer with three way paper hand¬ 
ling. Single sheet/roll/pin feed * 




NEW 


FRICTION/TRACTOR 
MODEL call for $ 


QANTEX 

MODEL 6000 $ 1299 


Atari 

MODEL 400 4429 
^IMODE^O(^79j^^ 

TYMAC APPLE TO CENTRONICS 
INTERFACE CARD inc. CABLE $119.99 

MAXELL FLOPPY DISCS 
5" MDI $40 8" FDI $55 

{prices per 10 discs]__ 

European Deafer Enquiries to: 

NORTHAMBER LIMITED 

Great Oak House, Esher, Surrey, England. 
KT10 9BR Telephone: 0372 62071 


Termite ARISTO 
POLKS 

314 5th Ave. (32 ST) N.Y.C., N.Y. 10001 
Tel: (212) 279-9034 & asktor 


$ 1495 

Typewriter quality Daisy Wheel Printer 
Parallel or Centronics Interface * Diablo 
Wheels and Ribbons compatible 


MX70 

$399 


FRICTION CONVERSION KIT 
for vour EPSON Tractor Printer $69 



























Hardware Review 


Percom's Doubler 


Mahlon G Kelly, 268 Turkey Ridge Rd 
Charlottesville VA 22901 


Did you ever wish that you had an 8-inch floppy-disk¬ 
drive system, 80-track drives, or even a hard disk for 
your (Radio Shack) TRS-80 Model I? 

Granted, disks were a great improvement over cassette 
tape for storage of programs and data, but many of us 
quickly found that even disk storage was limiting. Conse¬ 
quently, we bought additional drives but still wanted 
more storage than was available on each drive. Few of us 
could afford to trade in our old drives on the new, larger 
units, and many experimenters read about double- 
density drives and sighed wishfully, "Why didn't Radio 
Shack make the Model I a double-density system?" 


Al a Clarice 


Name 

5Vi-inch floppy^disk drives 

Doubler 

in single density (ten sectors 
per track) or double density 

Function 

(eighteen sectors per track), 

Hardware add-on and 

giving the user 180 K bytes 

associated software to 

of disk storage on a regular 

implement double-density 
disk operation on a TRS-80 

40-track drive 

Model 1 

Documentation 

Detailed installation and 

Manufacturer 

software-pa tching 

Percom Data Co 

221 North Kirby 

instructions 

Garland TX 75042 

Options 

(214) 272-3421 

Price 

Patches for at least four 
different operating systems 

$229.95 

Audience 

TRS-80 owners seeking to 

Features 

increase the storage capacity 

Allows operation with 35-, 

of their regular 5 V*-inch 

40-, 77“, and 80-track 

disks 


A single-density drive expects that much of the data 
stored on the disk is in the form of null characters. With 
the older recording heads and disks this practice was 
necessary. Removal of the null characters can improve 
storage capacity by 80% (and effect an equivalent change 
in the data transfer rate). This is called double density, 
and, in theory, by changing the LSI (large-scale integra¬ 
tion) disk-controller device and the DOS (disk operating 
system) software, it should work with the TRS-80. 

More than two years ago, one of the main suppliers of 
floppy-disk drives, Vista, advertised (and even pictured) 
a unit that would allow double density with the TRS-80.1 
was among the first to place an order, and about six 
phone calls and a year later I learned that they had aban¬ 
doned the project because of insurmountable software 
problems. They actually told me that it couldn't be done. 

Ten months ago, Percom, another disk-drive supplier, 
advertised a similar system, called the Doubler. With a 
certain amount of skepticism I ordered one. After a 
month (with delivery promised in a week) and two lost 
purchase orders, the double-density system arrived. Is it 
reliable? Does it perform as promised? Is it compatible 
with other software? Is it easy to install? These and other 
questions occurred to me, and now that Tve answered 
them. I'm convinced. Percom s conversion nearly 
doubles the capacity of most disk drives, and it's very 
easy to use. 

Hardware and Operation 

How does the Percom system work? The answer is sim¬ 
ple: by putting 18, rather than 10 sectors on a disk track. 
With a 40-track drive and normal density, you have 400 
sectors of storage. With Percom's Doubler system you 
have 40 times 18, or 720 sectors of data. During routine 
operation you only notice this change by the increased 
storage and speed. (The speed is greater by a factor of 1.8 
because more data is read on each rotation of the disk.) If 
you have 35-, 40-, or 77-track drives, the track number 
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Quick, name the only working 
5%" Hard Disk controller cards 
you can order off-the-shelf! 





1 , 250 . 

^ (single quantity) for the complete ACT 5V*' Hard 


American Computer 
and Telecommunications 
Corporation 


ClrclB 21 on Inquiry card. 11301 Sunset Hills Road 


The 5W Hard Disk controller 
packages from ACT. 

Now you can pick up your phone 
and order the only working digital 
data separator based SV* 11 controller 
cards for your Zenith/Heath, trs- 80, 
S-100, and superbrain micro¬ 
computer systems. 

And software too! Every disk 
controller package comes complete 
with cp/m 2.2 and all of the software 
required to install the hard disk on 
your system. And best of all, we 
include full source of every file 
supplied which was written by act, 
packages for H89, TRS-80, and 
Superbrain are preconfigured for 
those systems. Just install the 
hardware and boot the system. 

But beware, these controller 
packages are proving themselves to 
major U.S. and European OEM 
manufacturers as very efficient little 
jewels. Once you plug-in our 5W hard 
disk and controller cards, you may 
not recognize your computer... 

5,000,000 super-fast bytes will 
transform your microcomputer into 
a high-throughput workhouse, Faster 
turn-around and greater efficiency 
are so obvious that It’ll leave you 
wondering how you put up with the 
slower, less reliable 5V*" or 8" 
floppies. 

The fact that our patent pending 
hop Digital Data separator gives our 
controller packages maintenance- 
free reliability should convince even 
the dyed-in-the-wool svi" or 8" 
floppy disk fanatics. 


ACT manufactures quality 
controller card packages with low- 
cost and high-performance In mind. 
Even the first ACT HOP controller 
card package we delivered to 
western Europe Is still running like a 
dream. So are our other deliveries. 


So if you’re looking for the way 
to affordably upgrade your own 
microcomputer system, or your 
whole company’s microcomputer 
system, call the company that 
introduced high-performance to low- 
cost. 

Plug-it-in; turn-it-on. 

You can order our products in 
any configuration you desire. Order 
just the HOP Digital Data separator, 
or just the controller card package. 


Or, you can order fully assembled CRT 
terminals with an Integrated 5Vi" 
winchester Hard Disk and controller 
card package. Should you want a 5V*" 
floppy back-up, you can 
order ourdual 5V«" hard 
disk and floppy 
combination. 


you order, remember 
that our units feature simple, 
standard plug-in compatibility with 
your Zenith/Heath, TRS-80,* S-100 or 
Superbrain* micro-computers. Just 
plug-it-ln and turn-it-on. 

Call ACT today for your 5Vt" hard 
disk needs; we believe our products 
will impress you and your computer. 
Call 1703) 471-9750. 


5%" hard disks are the way of the 
future and ACT has an affordable, 
efficient SV*" hard disk package you 
can order off-the-shelf. Just pick up 
your phone and call us. 


High-performance meets low cost. 


In terms of byte-per-doilar cost, 
SVi” winchester types are up to five 
times more affordable than SW’ 
floppies. In terms of reliability, 
efficiency and sheer speed, the 5 V*" 
hard disks blow everything else right 
out of the water. 


Disk controller card Package. Hard Disks, CRT 
Terminals, etc. are priced extra, substantial oem 
and dealer discounts are available. 


Reston Virginia 22090 
(703) 471-9750 




doesn't change—there is simply more data stored on each 
track. The change is made by the simple installation of a 
small printed-circuit board in the Expansion Interface, 
and use of one of the double-density operating systems 
provided by Percom {it provides five different 
operating systems, the standard being DBLDOS). I will 
describe these systems later in the article. (See also 
"DOSPlus: A Double-Density Operating System" on 
page 334 of this issue.) 

Percom supplies almost no information on the hard¬ 
ware modification, although it gives very detailed 
{almost intimidating) directions for the simple installa¬ 
tion, Installation consists of removing the large, con¬ 
spicuous disk-controller integrated circuit from the inter¬ 
face, plugging it into the little board, and then plugging 
the board into the original disk-controller socket. There's 
no trace cutting or soldering. Percom's printed-circuit 
board has ten small integrated circuits, a few capacitors 
and resistors, a second disk controller, and a socket for 
the controller from your interface, I was amused that Per¬ 
com has removed all of the numbers from the devices, yet 
an advertisement in a major magazine shows a picture of 
the board on which all of the numbers can be read. The 
new controller circuit is used for double-density opera¬ 
tion, while the old one allows normal operation. The 
double-density operating system actually boots in single 
density, then actuates a software switch that changes be¬ 
tween the controllers (the first track on the double¬ 


density disks is really single density). 




*ldpi * 16 BIT SYSTEM *ldp2* 

FEATURES: 

— LDP88 8088 CPU 5 MHz upgradeable to 8 MHz 

— LDP72 Advanced Floppy Disk Controller 

— LDP64K Dynamic RAM (Upgradeable to 256K Bytes) 

— 1 Serial RS232 Pori 
“ 10 slot motherboard 

— Floppy disk drives 

. LDP I 1 8” Shugart 801R 

. LDP 2 2 8” Shugart SOl R's 

— 4K EPROM socket Tor user population 

— Choice of either 86-DOS 6 m or CP/M-86 6 m operating system 

— 8V @ ISA and ± 16V @ 2A power supply 

OPTIONS; 

— 2 RS232 ports 

— 2 8 bit parallel ports 

— Time of day and calendar with ballcry back up 

— Programmable real lime interrupt 

— 8'* 10 MByte Winchester (available soon) 

— Woodgrained 7 slot chasis 

— MP/M-G6 im multiuser system (available soon) 

Why settle for an 8 bit system when you can move to the 16 bit computing 
world? The B088 offers up to 8 limes ihe throughput of a ZS0. so why 
settle for anything less? Call us today and find out how easy il is to own 
one of our systems. 

PRICES 

LDP 1 with 86-DOS or CP/M-86, 1 8" drive $3295 

LDP2 with 86-DOS or CP/M-86. 2 8" drives $3995 

OPTIONS: 

2 serial ports. 2 parallel ports, clock /calendar $375 

Wood grained 7 slot chasis $195 

Second operating system $150 

Winch est cr 8’ 1 * di sk drive call 

LOMAS DATA PRODUCTS 

11 Cross Slreel 

Westborouflh. MA 01601 

Telephone [Si 7) 366-4335 

I’ASCAl.'M II i tradimrit nC SWrt** 

l/P M-M uul WF M Itt fere irutnurli o4 [*pml Imnnk 

Bfi DOS a i Lm&mRrk of Swrflfc CWPptlMf JT&hKii 



An important point of the modification is that if you 
used your old single-density operating system, you 
would never know that the hardware modification had 
been made, except that operation would be more reliable. 
(For some time, Percom has sold a nice modification 
called the Data Separator that corrects a reputed design 
fault in the TRS-SO. This board, installed in the same way 
as the Doubler, prevents read/write and format errors on 
the highly packed center tracks. The Doubler does the 
same thing.) 

Software 

Percom provides five different operating systems: 
OS-80D, a modification of its own BASIC-oriented oper¬ 
ating system GS-80; DBLDOS, the system provided with 
the Doubler (which is a modification of TRSDOS 2,1 but 
with errors and key bounce corrected); and NEWDOS/80 
or VTOS 4,0, for which it sells patch programs (called 
DoubleZaps) that convert the systems for double density. 
It also sells a 'super" version of the NEWDOS/80 patch 
(DoubleZap 2) that sets individual drives to either single 
or double density. Thus, just as NEWDOS/80 lets you set 
up a mixture of 35-, 40-, and 77-track drives, this lets you 
mix single- and double-density units, 

I haven't used the OS-80 or OS-80D, and I've only 
briefly used VTOS without Percom's modification, so I'll 
say nothing about those systems. Percom tells me that the 
operating systems are continuously upgraded and that 
revisions will be sent to users who have returned their 
warranty card, I did not, however, find much need for 
revision. 

The logical place to begin discussing the software is 
with DBLDOS. DBLDOS is so similar to TRSDOS that 
the TRSDOS manual is used for DBLDOS (and you'll 
need it if you're buying drives for the first time), Percom's 
documentation of the differences is very complete, with 
more examples than most of us want to read. There are 
changes in the BACKUP, FORMAT, and COPY func¬ 
tions, in the invocation of BASIC, and in different track 
numbers and track seek times, (The useless DEVICE func¬ 
tion is also eliminated,) The function changes are needed 
for double density; the others are logical, simple 
enhancements of TRSDOS. 

To back up (save a copy) or format (initialize) a disk, 
DOUBLE must be entered first. DOUBLE FORMAT :1 
(enter) starts the double-density formatting procedure. 
You are then asked for the disk name, the date, and the 
number of tracks on the disk. Nonstandard track 
numbers are supported, and the default value on the 
number of tracks is 40, 

The command DOUBLE BACKUP :0 TO :1 does what 
you would expect: it produces a double-density backup 
of the disk in drive 0 by copying to drive 1, and with the 
same number of tracks, DOUBLE BACKUP :0 TO :1 
T77, however, would format the disk in drive 1 at 77 
tracks, and then back up the information from 0, 
regardless of the number of tracks on that drive. Thus, 
the 35-track disk that DBLDOS is supplied on can be 
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COMPUTER CENTER 


31 East 31st Street * New York, N.Y. ■ (212)839-8130 

(between Madison & Pork Avenues) 


480 Lexington Avenue * New York, N.Y, * (212) 687-5080 
(American Brands Btdg. between 46th & 47th St) 


"s 


presenting the LARGEST SELECTION OF SOFTWARE EVER ASSEMBLED.. 


for ATARI® • APPLE® • PET® • TRS-80® and other Microcomputers 

at SUPER DISCOUNT 


ATARI 

□ ATARI BOO COMPUTER .. 775.00 

□ ATARI 400 COMPUTER. 375 OO 

□ SPACE I WADERS (ATI ..17.06 

□ ASSEMBLER DEBUG (AT).53 95 

□ BASKETBALL (AT).35.95 

□ VIDEO EASEL-LIFE (AT).35.05 

□ SUPER BREAKOUT (AT) .35.95 

□ MUSIC COMPOSER (AT) .. .53 95 

□ COMPUTER CHESS (AT).35.95 

□ 3-D TIC TAC TOE I AT) ... 35.95 

□ STAR RAIDERS (AT) .35.95 

O PADDLES (AT)...17.95 

□ JOYSTICKS (AT)..17.95 

ADVENTURE INTERNATIONAL 

□ ADVENTURE #0 (T) . 6.25 

□ ADVENTURE (1.2,3) ED] (AP.T) ......35.95 

□ ADVENTURE (4.5.6) [D] (AP,T).35.05 

□ ADVENTURE (7.6,9) [D] (AP.T1.35.95 

□ ADVENTURE (specify 1-10) (AP.T.AT) ... 13.55 

□ PROJECT OMEGA (T).13 55 

□ PROJECT OMEGA (T) [D].22.50 

□ PLANETOIDS [D] (AP).17,95 

□ MEAN CHECKERS MACHINE (T)..17.95 

□ DR. CHIPS (T).13.55 

□ KID-VENTURE 1 (AP,T) .... 17.95 

□ LUNAR LANDER (T) ...13-55 

□ MOUNTAIN SHOOT (AT). . . S.95 

□ SLAG fT].....1355 

□ STAR TREK 3 5 (AT,T).13 65 

□ STAR TREK 3.S |D] (T)..17.95 

□ SUNDAY GOLF (AT).6 95 

□ ZOSSED IN SPACE (T) .... ... 13 55 

□ SILVER FLASH (T) . 13,55 

□ SILVER FLASH [DJ (T) . ...17.05 

□ MISSILE ATTACK fT).13.55 

□ STAR SCOUT (T).13.66 

□ GALACTIC EMPIRE (AT).. 13.45 

AVALON HILL 

□ MIDWAY [P.T.AP). 1350 

□ NUKE WAR (P,T,AP)..,.13.60 

□ PLANET MINERS {P.T.AP).13.50 

□ CONVOY RAIDER (P.T.AP) .13.50 

□ B1 BOMBER (P,T,AP|..13.50 

O LORDS OF KARMA (P.T.AP).10.00 

□ CON F LICT 2500 (AP. AT.P.T).13.50 

□ COMPUTER ACQUIRE (AP.P.T).16,00 

ACORN SOFTWARE 

□ ATERM (T).17,95 

□ SYSTEM SAVERS (T) ..13 55 

□ DIS ASSEM B LER (T).13,55 

□ DiSK/TAPE UTILITY {T).17.95 

□ 5TAH TREK SIMULATION (T).0.95 

O GAMMON CHALLENGER (T) .13.55 

□ PIGSKIN (T) ..13 55 

□ ULTRA TREK £T). 13.65 

□ SPACE WAR (T)..6.95 

□ WAR PV LANDER (T).0,95 

□ BASKETBALL [D] (D....,.18.95 

□ BASKETBALL (T) . 13.55 

□ DUEL-N-DROIDS (DJ (T).18.95 

□ DUEL-N-DROIDS (T).13.55 

□ INVADERS FROM SPACE (T) ......... 13.65 

□ INVADERS FROM SPACE |D] (T).18 95 

□ PIGSKIN [D] (T).10,95 

□ PINBALL (T). 

□ PINBALL [D] (Tj. 

□ SUPERSCRIPT [DJ (T) . 

□ EVEREST EXPLORER (T) 

Q EVEREST EXPLORER [D] (T) ......... 18.95 

AUTOMATED SIMULATION 

□ TUESDAY QUARTERBACK [D] (AP).26.95 

□ STAR WARRIOR [C,D] (AP.T) .35 95 

□ THREE PACK [Dj (AP h PJ) .,45 00 


13.55 
18.95 
.28 95 
13 55 


If you don't see it 
listed, write... 
we probably have 
itin stock! 



Check program desired 


Complete ordering information 


and mail entire ad. 


L Immediate Shipments from stock. 

A 



KEY: 

AT-Atari 
AP-Apple 
P-Pet 
T-TRS-00 
C-Cassette 
D-on Disc. 

If not marked-Cassette 

ATARI is a Iradamart d! AFAR) INC 

APPLE is a trademark of APPLE COMPUTER. INC. 

TRS-80 is a trademark of TANDY CQRP 

PET is a trademark ol COMMODORE BUSINESS MACHINES 

W Pri ces subject to change without notice. 


AUTOMATED SIMULATION 

□ STAR FLEET ORION fC.D] (AP.T).24 95 

□ STARFLEET ORION [C] (P) .24.95 

□ INVASION ORION f C, DJ (AP,T).24 95 

□ I NVASION ORION [C] (P).24.95 

□ TEMPLE OFAPSHAI [D] (AP.T).35.95 

□ TEMPLE OF APSHAI [C] (P.T).36.05 

□ DATES TONES OF RYN (D.CHAP.T).19.95 

□ DATESTONESOF RYN |C] (P,AP) . . 19.95 

□ M OR LOG TOWER [ C. D] (AP.T).19.95 

□ MORLOC TOWER [Cl (P.AP).T9.95 

□ RESCUE AT RIGEL [C.D] (AP.T) , . .26.95 

□ RESCUE AT RIGEL [C] (P) .26.95 

□ HELLFIHE WARRlOH [D] (AP.T) . , .35.95 

□ HELLFIRE WARRIOR [C] (P) .35.95 

BIG FIVE SOFTWARE 

□ ATTACK FORCE (T). 14.30 

□ GALAXY INVASION (T).14,30 

□ METEOR MISSION II (T).14.30 

□ SUPER NOVA (T).14.30 

P COSMIC FIGHTER (T).14.30 

COMPUTER SIMULATIONS COMPANY 

□ BATTLE CF BULGE-BASTGONES{T) ... 17.95 

□ D-DAY INVASION OF FRANCE (T).17.95 

□ DARKKINGDOM (T).11.75 

□ DOG HACE. COLOR ONLY.. . . . 5.95 

□ EMPIRE STRIKES BACK fT) .13.55 

□ MINI ARCADE. COLOR.13-55 

□ POLARIS. COLOR ONLY. 5.95 

□ SHARK, COLOR ONLY...5.95 

□ SL OT MAC HINE (T).7.25 

□ BATTLE OF 8ULGE-ST, VITH (Tj .13.55 

□ STAR CRUISERS (T) .. 13.65 

□ U-BOAT. COLOR ONLY.5.95 

□ ASTEROID PIRATES (T)..13.55 

INSTANT SOFTWARE 

□ AIH FLIGHT SIMULATION (AP T).0 95 

□ BALL TURRET GUNNER (T).0.95 

□ CHESSMATE-80 (T) . T7.9G 

□ COSMIC PATROL (T).13.55 

□ DAREDEVIL (T) . 095 

□ DISASSEMBLER (T).0.95 

□ DISK EDITOR |D] (T) .36.55 

□ DLDIS |D] (T). 17.95 

□ FLIGHT PATH (T).0.95 

□ 1RV (T)....22.50 

□ JET FLIGHTER PILOT (T).. 13 55 

□ NIGHT FLIGHT (T)..095 

□ OTHELLO (T).8 95 

□ SANTA PAR A VIA FlUMACCIC (AP.T,P) .. ,0.95 

□ SKIRMISH -00 (T).B.95 

□ TLDIS (T). 13.55 

□ WQHDSLINGER (T) . ..26.00 

PERSONAL SOFTWARE 

□ CCA MGMT-TRS'00 [DJ (T) .65.00 

□ DESK TOP PLAN II |D] [AP). 175-00 

□ MONTY MONOPOLY [□] (AP).31.55 

□ V1SICALC [D) (AT,P.AP)... 170.00 

□ ZORK (T) [D|.35.95 

QUALITY SOFTWARE 

□ 3D TIC TAC TOE (T) ..13.55 

D 6502 DISASSEMBLER (AT).10-55 

□ ATARI ASSEMBLER (AT) . .22.50 

□ ASTEROIDS IN SPACE [Dj (AP).17 95 

□ BATTLESHIP COMMANDER (AP) . 13.65 

□ BATTLESHIP COMMANDER \D] (AP) .... 17.95 

□ FASTGAMMON [Dj (AP,T) . . ...22-50 

□ FASTGAMMON [AP.T.AT) .17.95 

□ FRACAS ADVENTURE [DJ (AP).22,50 

□ QS LIGHT PEN (T). 17.95 

□ SKETCH SO (T).13.55 

□ FORTH (AT) [D] .72.00 

STRATEGIC SIMULATIONS 

□ COMPUTER AMBUSH |D] (AP).51.59 

□ COMPUTER BISMARCK [D] (AP.T) . ,51.50 


STRATEGIC SIMULATIONS 

□ COMPUTER BISMARCK (T) ..42.00 

□ CO M PU TER C GNFLI CT (D] (AP) .35.00 

□ COMPUTER N APOLEONICS [D] (AP).... 51.50 

□ COMPUTER QUARTERBACK [D] (AP) ,. .36,00 

□ COMPUTER AIR COMBAT [Df (AP).51.50 

□ WARP FACTOR |D] (AP) . ..35.00 

□ CUTHROATS & CARTELS ID] (AP) ... 51.50 

□ OPERATION APOCALYPSE [D}( API ....51.50 

□ TORPEDO FIRE [D] (AP)....,.51.50 

SUB-LOGIC 

□ 3D GRAPHICS (AP) ..40.00 

□ 3D GRAPHICS [D] (AP) ..40.00 

□ A-2 FS1 FLIGH T SIM U L A TOR (AP).22.09 

□ A'2 FS1 FLIGHT [D1 [AP).29.09 

□ TB0-FS1 FLIGHT SIMULATOR (T) .22.09 

□ 3D GRAPHICS (T). 26.60 

MICROSOFT SOFTWARE 

□ ADVENTURE [ D ] (AP, T).26.60 

□ ASSEMBLY DEVELOPMENT [D] (T) .00.90 

□ BASIC COMPILER [D] (T). 175.00 

□ EDITOR/ASSEMBLER (T).25.50 

□ FORTRAN COMPILER [D] (T) .09,00 

□ LEVEL III BASIC (T). .44.00 

□ MuMATH [□] (T).64.00 

□ OLYMPIC DECATHALON [D| (T,AP).20 00 

□ OLYMPIC DECATHALON fT).29.00 

□ TYPING TUTOR [AP.T)..13,55 

□ TYPING TUTOR JD] (AP).17.95 

□ Z-80 SOFTCARD |D] (AP) . ... 200 00 

□ 16k RAM BOARD (AP) . 165.00 

ON UNI SYSTEMS 

□ HI RES ADVEN #0 [D] (AP).17.95 

□ Hi RES ADVEN. W1 [D] (AP)..22.60 

□ Hi RES ADVEN. #2 [O] (AP).29.00 

□ HI-RES FOOTBALL [D1 (AP).35.00 

□ HFRES CRIBBAGE [D1 (AP).22.50 

□ MISSILE DEFENSE [D] (AP).26.95 

D SUPERSCRIBE [Qj (AP)..61.00 

SIRIUS SOFTWARE 

□ STAR CRUSIER (AP) (D).22.50 

□ BOTH BARRELS (AP) [□] .22.50 

□ CYBER STRIKE (AP) [D| .36,00 

□ PHANTOM FIVE (AP) [D|. 26.95 

□ SPACE EGGS (AP) [DJ ..26 95 

BRG0ERBUND SOFTWARE 

□ GALACTIC EMPIRE (AP) |D) .22.50 

□ GALACTIC TRADER (AP) [DJ.22.59 

□ GALACTIC REVOLUTION {AP) [DJ , .22.50 

□ TAWALA S REDOUBT (AP) [DJ.26.95 

□ HYPER HEAD ON (AP) ID) .22 50 

□ GALAXY WARS (AP) ID] ..22.50 

□ APPLE GALAX IAN (AP) [D].22.50 

□ TANK COMMAND (AP) [D]. 13.55 

□ GOLDEN MOUNTAIN (AP) [D] .17.95 

□ PUCKMAN l D] (AP).22.00 

BOTTOM SHELF 

□ ANALYSIS PAD [D] (T). 90.00 

□ CHECKBOOK III [D1 (T).44 50 

□ CHECK REGISTER (D] (TJ .67.00 

□ LIBRARY 100 fT] . 44.50 

□ HEAD CLEANER [DJ (AP.T) . 17.00 

SYNERGISTIC SOFTWARE 

□ DUNGEON 0 WILDERNESS |D1 (AP) .,. .29.00 

□ DUNGEON [D] (AP)..15,75 

□ ODYSSEY [DJ (AP).27.00 

□ WILDERNESS [D] (AP).18.00 

□ PROGRAM LINE EDITOR [D] (AP) .... 30.00 

□ T H E LI NGQ Ul ST (AP) £ DJ.36 00 

APPAflAT 

□ NEW DOS 80 [DJ (T) . -,,.. 12500 

ARTSCI 

□ MAG 1C WINDOW | D) (AP).69 9S 


Ship the above programs as checked to; 


Mr /Mrs. 

Address _ 

City ._ 

Slate _ 

I have a _ 


Number of Programs Ordered.... 
Amount of order.,... 


.Zip 


Name of Computer 


N.Y. residents add Sales Tax.. 

Add shipping anywhere in the U S, _ 

Total amauni enclosed.... 

Charge my; □ Master Charge 

Signature __ 


2,00 


□ Visa 


with ___ 

BYTE-JULY at 


K memory Card No. 


Persona! Checks please allow 3 weeks 


.Expires . 


Mail to: 


DIGIBYTE SYSTEMS COBP. I 

31 East 31st Street, New York, N.Y, 10016 / 

Phone:(212)889-8975 y 


Circle 117 on Inquiry card. 
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THE small laboratory computer system with LARGE capabilities from Interactive 
Microware, Inc, 


APPLAB HARDWARE PACKS MORE POWER . . for collecting dala and 
controlling your laboratory Instruments, It Includes a 12-bit analog voltage In¬ 
put, a 12-bit analog voltage output, fi digital sens# Inputs, 8 digital control out¬ 
puts, a 32-bit real-time clock and two 16-bit tl mere/count era . . . ALL ON A 
SINGLE APPLE INTERFACE CARD! 

QUICKI/O SOFTWARE MAKES IT EASY , . Simple command! in BASIC 
give you control of all hardware features Of APPLAB. Semple program! end 
eaay-to-uie manuals will enable you to start using your APPLAB system right 
away. Additional a oft were lor laboratory applies lion a is available at extra cost. 
A complete self-test diagnostic program is Included to assure you lhat all of the 
hardware Is working properly and accurately, 

MAKE APPLAB YOUR LAB PARTNER! 

A * Saves lime by eliminating manual calculations, 

p * Is aesy-to-uie because the manuals and software are complete and 
*1 well written, 

P * Saves money by adding convenience and utility to older Instruments. 

|_ * Has a great memory to store and organize experimental data, 

* * Is versatile; il works with many different Instruments, 
t? * Is more accurate than reading a meter or chart recording, 
u * Is fully supported by a dedicated team of scientists. 

GREAT PRICE/PERFQRMANCE . . . The APPLAB Add-on Package wilh In 
lerface Card, cables, self-teel module, QUICKI/D*" software and manuals is 
available today for ONLY $495, 

Pul a complete, reliable computer system in your laboratory FOR ONLY 
$3595. Including a 48 K APPLE 11+ computer, disk drive, graphics/lext printer, 
video monitor and APPLAB Add-on Package, 

Send for FREE hardware and software brochures or enclose $10 for com¬ 
plete manuals. For lastest service, call In your VIGA/MasterCard order NOW. 
Dealer inquiries Invited! 

-fTI- INTERACTIVE microwarejnc. 

I ft 111 p °- Bo * 771 ■ 0e P t B State College, PA 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 
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For The SS-5D or 5-100 Bus 


ONBOARD FEATURES: 

• fiflOT or 6002 Microprocessor STD 

• 24K byte* or EPROM/RAM spaco STD 

• Serial flS-2 32 port wrth 14 barn) rarer STD 

• IS Decoded Address Lmw STD 

• Jumper conligurtbls Addfea Map STD 

• Floppy Disc Controller lw three 5” Curves Option 

• Printer port, Contromc typB compatible Option 

■ Keyboarriyparallftl interface Option 

• Rum Fie* DOS STD 

■ OBUG Resident Debug Monitor STD 

■ IK tjyl« of nm and ZK byte* <rl EPROM STD 

• DEALER /OEM INQUIRIES INVITED 
ft Check or Money Onitr 

ft PricE, QCB-g.'BBD2 «>Eh STO to turns £ 195.00 
QCB-B/6®» STD toturu 220-00 

Floppy ConlTnUiH □pboc 7£.00 

Printer/XBybftird Option 30.00 


CALL |3DB| 374 0967 


LOGICAL DEVICES, INC 

701 W. Catlanit R»rt Bird. 

Ft. LautartUfe. Fla, 33311 
Teh f3Q&J &65-B1D3 



backed up with whatever track format is best for your 
system. Note that you can't back up a single-density disk 
to double density or vice versa: the drive that's incom¬ 
patible with the operating system will simply spin until it 
realizes that something is wrong, then give you an error 
message. When making a backup from single to double 
density (or vice versa), files must be copied individually, 

When converting from single to double density, the 
copy function is the most essential part of DBLDOS. It 
has been enhanced to operate on a single-drive system in 
a way that is similar to the old BACKUP function, and 
except for requiring a lot of disk ''swapping'" by hand, it 
works well. In the interest of simplicity, however, I'll 
describe the use of COPY with a multiple-drive system. 

Entering a S before the file name indicates that the file 
is on a single-density disk. Thus, COPY $G ARB AGE:! 
TO $G ARB AGE: 2 copies the file between two single- 
density disks. COPY $G ARB AGE;! TO GARBAGES 
copies a file from the single-density disk on drive 1 to the 
double-density disk on drive 2; this is how you convert 
your old single-density files to double density. COPY 
GARBAGE:! TO $GARBAGE:2 converts a double¬ 
density file in drive 1 to a single-density file in drive 2. Of 
course the disks must be formatted in single or double 
density, as appropriate. 

If you're going to copy from double to single density 
on a virgin disk, you must format the disk using an old 
single-density operating system. If no $'s are specified, 
then the system assumes you're making a double to 
double copy. If you're operating completely in double¬ 
density mode, the COPY function is the same as for 
single density. 

The BASIC-invocation procedure has been changed to 
conform with the NEWDOS format; no questions are 
asked after BASIC is loaded. You can specify the memory 
size and number of files when you call up BASIC. Thus, 
BASIC 64000 5 RUN'"GARBAGE/BAS" will load 
BASIC, specify a memory size of 64000 bytes, ask for five 
files, and run a program named GARBAGE/BAS. The 
defaults are the same as before, and this usually saves hit¬ 
ting ENTER twice. More importantly, I suspect it saves 
memory so that the DBLDOS system will fit in the same 
space as TRSDOS. But whatever the reason, it is an im¬ 
provement. 

The final enhancement in DBLDOS is really only an 
implementation of modifications that have been available 
in the TRS-80 for some time* This feature allows you to 
speed up the disk drives* The system disk includes a pro¬ 
gram called PATCH /BAS that can be merged with the 
other programs provided, to give a variety of track-seek 
speeds. When the program is run, it modifies the 
operating system to perform at the faster speeds. If your 
drives allow a seek time of less than 40 ms (and most do) 
the patch is very worthwhile. 

Are there any software incompatibilities with the 
DBLDOS operating system? The answer is, any machine- 
language program that does its own reads and writes 
from disk must be considered suspect. Z80ZAP/CMD, 
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ALPHA BYTE DOES IT AGAIN 
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Use the Apple II to 
make Slide Shows 


Now the Apple II* can be used to make Multi-Image slide 
shows using a Sonic. The Sonic controller runs 3 
projectors and several can be linked for larger shows. The 
Sonic Apple II combo offers all features and effects which 
formally were only available using a dedicated computer, 

SPECIAL OFFER Try the Sonic in your own facility. Call us 
to arrange a two week loan of a Sonic and program. 

'Apple and Apple II are registered trademarks ol Apple Computers. Inc. 

Call (800) 328-6202 


5223 Edina Industrial Boulevard,Minneapolis. Minnesota 55435 


-.APPLE PASCAL- 

A HANDS-ON APPROACH 



Gives you everything you need 
to use the 
most powerful 
language 
your computer 
can have. 

User-tested, step by-step, 

A-to-Z approach features 
hands-on experiences in 
creating, running, and 
debugging programs. 

Volume is spiral bound 
to tie fiat by the key 
board while it lakes you 
from basics to advanced 
programming and gra¬ 
phics applications. No 
math background is re¬ 
quired. Only SI4.95. Or¬ 
der today —put the pow¬ 
er of Pascal to work for 


approach 


Also available 

BASIC: A Hands-On Method 

Second Edition 




you. 


Herbert D, Peckham 

Spiral-bound, 306 pp , $12.95 




Li 


hh Mail the coupon today ——— 


Mail to: 

0 LaFremler 
McGraw Hill 
Book Company 

1221 Avenue of 
the Americas 
Hew York. N V 10020 

SAVE MONEY: 

Remil with order 
and we pay all ship¬ 
ping and handling 
costs, Full return 
privileges still apply 


Please send me the books checked tor IS days' 
free examination. At the end ol that time I will 
pay lor Ihe books I keep, plus local tax, postage 
and handling, and return any unwarned books 
postpaid. 

□ APPLE PASCAL (49171-2), $14.95 

□ BASIC: A HANDS-ON METHOD (49190-7), 
$12.95 

Name_ 

Address . 

Ci<y/State,/Zip_ 


62-U 4 44-3681-3 




J 


DIRCHECK/CMD, and the machine-language version of 
SuperZap will not work (although the BASIC version 
will), and RSM2D will not work with disk commands. 
Patches (using PATCH/BAS) for Electric Pencil, 
SUPERSCRIPT, the MISOSYS DI3K*MOD EDTASM, 
and the Microsoft editor are provided. Microsoft com¬ 
piled BASIC works, except for a minor and apparently 
unimportant change in the use of the Break key. 
Microsoft FORTRAN-80 is compatible. I'm sure that 
there are other programs that don't work, but they must 
be few in number since they would have to have their 
own disk I/O (input/output) routines, and not many do. 
All of my own utilities (and I have many) work well. 

Problems 

Are there any disadvantages to DBLDOS and the 
Doubler? Yes. The disadvantages become apparent if you 
have to convert many disks to double density, if you 
want to use double- and single-density disks on different 
drives at the same time, or if you want to use cheap disks 
and cheap drives. Every file must be individually copied 
from single to double density, and if you have several 
hundred files it is a very tedious task. Percom should 
have provided a single-to-double-density backup facility 
to remedy the problem. 

Similarly annoying is the fact that neither the FREE nor 
DIR command will work on a single-density disk with 
DBLDOS installed. Thus, when you copy files from 
single to double you must have another list of file names 
that were produced using a single-density operating 
system. Suppose you have a three-drive system and a 
single-density disk installed in drive 2. If you type FREE, 
the system will "hang up" while drive 2 makes ten passes, 
then gives you a meaningless error message. Suppose 
that, while in DOS, you type GR1BBLE by mistake: the 
machine will search drives 0 and 1 and then hang up on 
drive 2 while it is trying to find this absurd, nonexistent 
file. The delays are irritating, and Percom s advertising 
doesn't alert you to the problem. Worse, the way I read 
the advertising suggested that single-density disks could 
be directly accessed from DBLDOS, and a conversation 
with a sales engineer left me with the same misconcep¬ 
tion. If you rely on DBLDOS you should have only 
double-density disks in the drives unless you are convert¬ 
ing from one density to the other, 

Percom s answer to this problem was that there is not 
enough memory to allow mixed-disk (double and single 
density) operation, although such a system could have 
been programmed, I can r t believe that the system couldn't 
have been designed so that it would at least recognize a 
single-density disk and immediately respond with an 
error message. Also, DIR and FREE utilities (perhaps 
$DIR and $FREE) that work with single-density disks 
would have made things much easier. Both programs 
should have loaded into the same space, 

Percom's documentation warns against using disks that 
are not rated for 40-track and double-density use. If you 
try to format a bad disk several errors will occur, and if 
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more than five errors occur the system will refuse to for¬ 
mat the disk* I use the cheapest disks available, and some 
are more than two years old. I found only two out of ten 
disks that could not take double density, and they only 
failed on the oldest and most battered of my three drives. 
I called Percom, and an engineer said they were having 
a problem discovering which disks worked best with 
which disk drives (including their own). When I told him 
I was using MPI (Micro-Peripherals Inc) drives, his 
response was, "Oh, that explains it—they've been check¬ 
ing their drives for double density for more than a 
year.../' 

Not all drives are created equal. 

Many of the drives that are rated for double density 
perform well only with disks that are certified for double¬ 
density use, I was lucky. If you're not sure whether or not 
your drives will work with the commonly available disk 
media, be prepared to pay for double-density-rated disks, 
or to replace your drives. (Percom warns that early 
Shugart Associates drives, as sold by Radio Shack, may 
not work with double density, although several of my 
friends use them successfully.) 

More on Software 

Can these problems be overcome if you use other 
operating systems? NEWDOS/80 works the same in 
double density as in single, except that the enhancements 
for file copying are the same as those used in DBLDOS. 
And the problems are there as well. All of the utilities 
that come with NEWDOS/8G also work, except for 
SuperZap, which is a real loss. The DoubleZap 2 for 
NEWDOS/80 overcomes all of my previous complaints. 
If you have a multiple-drive system, any of the drives will 
automatically operate as single or double density as soon 
as the command ADR (automatic density recognition) is 
given after power-up. The status of the drives can be 
found and changed with the command DSET. Thus 
DSET may respond with: 0 = A/D, 1=A/S, 2 = S, in¬ 
dicating that drive 0 is in automatic mode with double 
density assumed for the first try, 1 is automatic but in 
single, and 2 is set in single. DSET 2 = D would change 
drive 2 to fixed double, while DSET 2 = A/D would make 
it automatic. The only time I use DSET is to format a disk 
in single density or to find the setting of the drives. 

There are some other changes in DoubleZap 2, and 
most relate to the allocation of disk space. The operating 
system now works with "logical track numbers," each 
composed of ten physical sectors. Since there are eighteen 
sectors on a track, the physical track and logical track 
numbers are different. This has few repercussions except 
when you are copying. A disk copy is done by logical 
tracks, so you see 70 tracks copied on a 40-track drive. 
SuperZap {the machine-language version now works) 
also looks at logical tracks unless the DFS (display files 
sector) option is used. This use of logical tracks means 
that when a disk is copied it must already be formatted, 
and the copy must be done with the NFMT (no format) 
option. Otherwise, the copy would try to use the old for- 
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mat routine (which is still there and can still be used for 
single-density formatting). 

Copying from single to double density must be done 
using the CBF (copy by file) specification, since the track 
numbers are different. Double-density formatting is done 
with the DBLFMT command, which works in the same 
way as the old FORMAT. A final difference is that when 
a system disk is copied, the single-density track 0 must be 
written by a separate routine loaded by the command 
F1XBOOT. A complete copy sequence for a system disk 
would look like the following: 

DBLFMT :1 NAME 12/12/80 
COPY :0 TO :1 12/12/80 NFMT 
FIXBOOT 1 

All of the other features of NEWDOS/80 seem to work 
well, and with double, single, and mixed density. This in¬ 
cludes DIRCHECK, FREE, DIR, and every command I 
tried. In my estimation, the DoubleZap 2 modification of 
NEWDOS/80 is almost essential for serious use of the 
modified system. 

Are there any remaining problems? Very few. I had 
some trouble installing DoubleZap, but that was my own 
fault. Installation is complex, but it is very well de¬ 
scribed. It does require that all zaps (software patches) 
through 31 be applied to the old system, and I made a 
mistake in zap 31 that took me some time to locate. 



Can't you tell by looking. I'm 
perfect for computer control, and I 
can be yours for less than $1500.00! Small price for someone 
with my ''man-rated” features. Of course, if you don't like me 
(that's RU-2) . . . then B.Y.O.R. Build Your Own Robot. Take 
my base (now with twice the drive power; that’s 2 ft. per sec. 
with 100 lbs. T for only $495,00, Mac), buy my other com¬ 
ponents and put me together yourself. At the last minute you 
can decide if I deserve artificial intelligence, or not. Oh, yes, I 
knew there was something else. Whatever you do, write for 
Hobby Robotics' new catalog. Fm rn there some place! I’m 
really into Robotics. Are you too? Please send $1.00 for prep 
and handling. (They made me say that,) Yrs. RU-2. 

HOBBY ROBOTICS 

5070-E Buford Highway • Norcross* Ga. 30071 
404 / 448-0190 


(Presumably, the mistake would have found me sooner 
or later.) The double-density system is not compatible 
with some of the more recent NEWDOS/80 zaps, but 
Percom has provided modified zaps. 

A real problem lies in the use of DBLFMT, i found that 
it would not work on virtually any of my disks; it told me 
there were verification errors on the upper tracks. Upon 
inquiry, Jim Stutsman of Software Etc, who wrote the 
system, sent me a zap that solved the problem. Appar¬ 
ently the verify uses a worst-case test, and a less stringent 
test (as used in DLBDOS) passes many more disks. He 
did warn me to use the modification at my own risk, 
since bad disks might be formatted. 

What about service for any problems that might arise? 
Although I had problems when I bought the unit, I later 
found that a knowledgeable sales engineer was always 
available when I called. 1 have had no hardware prob¬ 
lems, and the three sets of initials on the board that I 
received showed that it had been very well checked, Per- 
com's literature describes one of the best service ar¬ 
rangements I have seen, and its reputation for service on 
disk drives is very good. All of my encounters with the 
manufacturer have been pleasant, and the response has 
always been helpful and refreshingly forthright. 

Overall 

Should you buy the Doubler system? If you want more 
disk space, and particularly more room on each disk, 
then this seems a practical choice. If you are satisfied with 
your present system, then it's a gimmick, and unless you 
like gimmicks you don't need it. If you have 77-track 
drives, the Doubler will give you more space than you 
would have with installation of 8-inch drives. If you have 
40-track drives, for $200 you can have almost as much 
space as you would with a 77-track unit. If you have a 
single 35- or 40-track drive, it might be cheaper to sell 
your drive and buy a 77-track system. 

The Doubler seems to be most useful to a multiple- 
drive user who must store large amounts of data or many 
programs; that is, the same person who might consider 
buying 8-inch drives. In this case, the "super" 
NEWDOS/80 operating system is almost essential. Most 
users who need additional drive space will have many 
files to copy, and the ability of DoubleZap 2 to allow 
copying of whole disks really improves speed. Of course, 
the ability to mix double- and single-density disks is also 
nice. 

In summary, I like the Doubler; it's the greatest im¬ 
provement to my system since I installed disks. It is well 
designed and reliable, the manufacturer is helpful, the 
software support is outstanding, and the flexibility of 
having five operating systems available is great. There's 
room for improvement in the procedure for converting 
from single to double density with the operating system 
provided, but I'm sure that will come. The TRS-80 has 
had a reputation for being a toy, but with the right 
enhancements it is a professional machine. The Doubler 
is one such enhancement. ■ 
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TRS-80® MOD III 

FIRST... We lowered rhe prices of rhe 
Model III from $2499* ro 

*1899 

*We hove token rhe bosic 16K Modef II] computer, expended 
rhe memory ro 46 K and added our ultra-reliable MU Duo! 
Dish Drive system. System is fully compatible with Radio Shack 
DOS and peripherals. 

MOD III PLUS 
- PROFESSIONAL SYSTEM 

Now we hove enhanced rhe bosic system ro 
increase rhe processing speed and increase 
rhe display capability from 64x16 characters 
ro 80 x 24 characters. This allows complete 
word processing capability on rhe MOD III. 
Speed-up, rhe basic processing speed has 
been upgraded by adding a Z-60B processor. 
Programs run many rimes faster compatibly 
wirhout rhe use of special software. 


*2799 


MOD 111/60 

Upgraded MOD III, two disk system. 

Now you can ger 60 track Disk Drives ol lowing 
350K byres per drive or 700K byres per disk 
drive. An Outstanding Value. 


AS LOW AS 

*2249 


MTI has o complete assortment of COMPUTER KITS - 6 Accessories 

MTI DISK DRIVES for MOD III 

Internal Kirs - 40 TK. External Add-on Kits - 40 TK. Model III DOS & Manual *21 ^ 

Disk Drive 1 *649 Disk Drive 3 *079 16K RAM Kit *59 

Disk Drive 2 *279 Disk Drive 4 *059 RS232 Serial Interface *95 


Ask About Our Extended Warrantee Plan 



MICROCOMPUTER TECHNOLOGY, INC. 

3304 W. MACARTHUR, SANTA ANA. CA 92704 
★ PHONE (714) 979-9923 ★ TELEX #676401 TAD IRIN 




‘Uses MTI Memory, Disk Drives & Components 


*TRS-a0’“ IS A REGISTERED TRADEMARK 
v OF TANDY CORPORATION 

v____ 



ALL PRICES CASH DISCOUNTED 
FREIGHT FOB FACTORY 
ASK FOR FREE CATALOG 


J 
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Hardware Review 


Videx Keyboard and Display Enhancer 


Mark Pelczarski, 1206 Kings Cir, West Chicago 1L 60165 


If you plan to use your Apple II computer for word 
processing and are looking for a lowercase adapter, the 
Videx Keyboard and Display Enhancer may be your 
answer. Several adapters allowing an Apple to display 
lowercase letters on the screen are available. But a prob¬ 
lem occurring with most Apple word-processing systems. 


_At a Glance 


Name 

disable, user-definable 

Videx Keyboard and 

character sets by 

Display Enhancer 

changing EPROM 

Use 

Hardware needed 

Provides the Apple II 

Apple II or Apple 11 

with a full ASCII 

Plus, compatible with 

keyboard and 96 

most other peripherals 

ASCII display 

and word-processing 

characters 

software available 

Manufacturer 

Manual 

Videx Inc 

84 pages, 6 by %Vz 

897 NW Grant Ave 
Corvallis OR 97330 

inches 

(503) 758-0521 

Software 

Modifications to 

Price 

existing software. 

$129 

where necessary, are 
well documented in 

Dimensions 

6 Vi- by 5 Vi-inch card. 

manual 

fits on motherboard 

Comments 

under the keyboard 

Of interest to those 
seeking upper¬ 

Features 

case/lowercase display 

Uppercase/lowercase 

and standard keyboard 

display, 96 ASCII 

operation, including 

display characters, all 

shift key for upper¬ 

128 ASCII codes 

case; of particular use 

available from 

to anyone using an 

keyboard, shift keys 

Apple for word pro¬ 

operate as a normal 
typewriter, Reset 

cessing 


or any software using uppercase and lowercase, is that 
the Apple keyboard does not recognize most shifted keys. 
It will, for instance, identify I and shift-I as the same 
character, even if you wanted one of them to be lower¬ 
case, The most popular adaptation has been to use the 
ESC (Escape) key as a pseudoshift. When ESC is pressed, 
a character is actually sent to the computer. Therefore, 
most text editors have required any character you want 
capitalized to be preceded by an Escape character. If you 
wanted the word HUMBUG in all capitals, you'd have to 
type ESC, H, ESC, U, ESC, M, ESC, B, ESC, U, ESC, G. 
This tedious process is necessary with most other lower¬ 
case adapters because they modify only the display, not 
the input from the keyboard. 

The Videx Keyboard and Display Enhancer modifies 
both the display and the keyboard input. It uses a jumper 
to the keyboard ROM (read-only memory) to allow 
acceptance of standard shift-key operations, and it 
displays uppercase and lowercase letters on the screen. 
With this device, you can use an Apple as you would a 
typewriter. In addition, the Enhancer allows you to 
change RESET to work only when the CTRL (Control) 
key is pressed, a useful safety feature for people with 
early-production Apples. It also allows you to remap 
character sets by modifying the 2716 EPROM {erasable 
programmable ROM) included on the board. 

The Hardware 

The Keyboard Enhancer comes on a 6 l /v- by 5 Vi -inch 
card that fits onto the Apple motherboard beneath the 
keyboard. It replaces the character-generator chip, and 
two other chips are moved from the motherboard to the 
Enhancer board. Also, a jumper wire is attached to the 
keyboard circuit on the underside of the keyboard. In¬ 
stallation takes about an hour, since the Apple housing 
must be disassembled to reach the required circuits. The 
manual gives detailed and easy-to-follow instructions for 
installation, with many photographs. It can be ac¬ 
complished easily by a novice. 

The 2716 EPROM contains two character maps and a 
character set. The maps determine which character is 
displayed when a certain keystroke is received. The 
character set includes all 96 ASCII display characters. All 
128 ASCII codes are accessible from the keyboard. Any 
character or mapping may be changed by reprogramming 
the EPROM. 
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if He’d used select tm 
it wouldn’t have taken seven days 


Learn SELECT* in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you’ll use 
dozens of commands that instantly access the rich capabilities of this system. There’s 
nothing like it. 

Simply hit “C” and you’ll be ready to Create a document. 

Key “I” and you’ll be in the Insert mode. 

Key "M" and Move entire blocks of text,.. and key dozens more. 

That’s all there is to it. You’ll get all that word processing software promises ... plus a 
few surprises. 

SELECT with SUPERSPELL.* The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key ”S”. SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL 's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 


SELECT with SUPERSPELI_just a little byte more. 

TM 



ect 


SELECT will run on any machine that uses CP/M or MP/M** or its derivatives, 
jt needs 4GK of RAM and two disk drives. Special version now available for 
Radio Shack Mod II'*" and Apple El 

■ SELECT and SUPERS PELL are trademarks of Select Informal Ion Systems Inc. 
“ CP/M and MP'M are trademarks Of Digital Research 
A trademark of Tandy Cor p. 

■ ”■ A trademark oi Apple Computer tnc. 


INFORMATION SYSTEMS 919 Sir Fronds Drake Boulevard ■ Kent field, California 94904 ■ (415) 459-4003 
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Spalling Errors? 

Does your TH5-S0* wordproeaaaor need hslp? 



lltfkUEJ 

CAN SPELL rendezvous AND mnemonic 
AND OVEN 38,000 OTHER WORDS 

Nuvr lei your TfLS-50 and Proofreader Ijy So ft-Too If chock your Scnpsit*, 
Electric Pencil, or other cloCMmflUl* for spelling and typographical errors. 
It has all Of the features needed la meet your proofreading requl 


■ Checks #vary singla word of even your Ijiggast document 
Jin under 5 minutes. 


* Th* 38,000 word dictionary la one of the largest available, 

* Dictionary can ba aaskiy extended to add more words such 


• All unknown words ara llalad on the screen and can be saved 
on a Ufa for printing. 


* Works with almost any TRS-BD word process or including 
Scripsit and El*Clriq FoflcIL 


* Comas with complete and easy to understand User's Manual. 

• Developed lor lt» TflS-80 by a Ph.Dv in Computer Science. 


MODEL! HoquireB3HKKAU.ldiskrW/rHSlX>S'orN|:WD05 *54 Q0 
MODEL-11 Requires (MK tlAM.l disk drive. TRSDOS Version 2.Q. 5109.GO 

MODEL-111 Requtm 32 K RAM. I disk drive. TKSDOS . *64.00 


User's Manual only, specify newts J.. 
When ordering, specify model, memory aba 


.*3 00 

number Of drives 


Other professional quality software tools available from Soft-Tools 
include: SOl'T-SCHE EN ‘ a lull screen teal editor for the Mrtdel-D 
and ill. Ratfar - a atructurwl programming Uaguafle p«5-proc^MUr for 
FORTRAN.. FP-Rwfrr ■ oji auiomaUc progniin prrity printer for Jtiifor. 
plus more in the coming months Please call Or write for mure details. 


Ordtri Mnt po»tp#id by firit nsu mail 
Ivw: Ciih. chwl. evorwj vdv, VISA. 

V WASIRflCAfip N M r^lOiitfrider 4% la*. 


Proolrfljidflt. Soil-Toon and SoH-Scr«n ar« iraOwnsrSa od floh -Tocll. 
* TfadvniarN of Tandy Corporation 


P.d BOP 3W 

tSwtm. mtsrflu 
(M6| H1-1034 



.JL Components Express, Inc. 

"Have you Hissed yout computer lately?“ 

1380 E. Edinger. UmtCC Santa Ana. CA 92705(714) 558-3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 


only 

$295.00 


With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE: Line of sight to 250 miles 

SCOPE Will receive within the frequency band from sat elites. primary 
microwave stations, and repeater microwave booster 
stations 

CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 
with: 

* 19" Dish • 300 Ohm to 75 Ohm Adapter 

* Feed^Horn Receiver • 750 Ohm to 300 Ohm Adapter 

* Mounting Bracket * 60 Feet Coax Cable with Connectors 

* Mounting Clamp • 3 Feet Coax Cable with Connectors 

* Instructions 
WARRANTY 

1 BO days for ali factory defects and electronic failures for normal 
useaqe and handling Defective sub assemblies will be replaced 
with new or re-manufactured sub assembly on a 48 hour exchange 
guarantee 

This system is not a kit and requires no additional devices or 
equipment other than a TV set to place <n operation 


There are two versions of the Enhancer card: one for 
Revision 0 thru 6 Apples, and one for Revision 7 and 
later. The Revision 0 thru 6 card has a set of four DIP 
(dual-inline pin) switches. These switches control the 
mode of operation the Apple assumes when turned on. In 
the alpha-lock mode, the Apple operates as it would 
without the Keyboard Enhancer until you press SHIFT- 
RESET. This puts you in the alpha-unlock mode, giving 
you uppercase and lowercase, A Reset operation returns 
you to the default mode. The DIP switches may be set so 
the modes are reversed and alpha-unlock is the default. 
The switches may also be set so the RESET key itself does 
nothing; CTRL-RESET accomplishes the Reset operation. 
The fourth switch selects between the two alternate 
character maps. 

The Revision 7 version contains an additional set of 
four switches. One setting of these switches selects 
whether a set of flashing characters will be numerals and 
special characters or lowercase letters. The other setting 
for these switches changes inverse characters to flashing 
characters, or vice versa. 

Compatibility 

The de facto standard for lowercase adapters has been 
the one produced by Dan Paymar, The Videx board 
works with any software compatible with the Paymar 
adapter. The manual also contains simple modifications 
allowing Apple Writer, a word-processing program from 
Apple Computer Inc, to work with the Enhancer, Also in 
the manual are patches allowing Pascal and either Ap¬ 
plesoft floating-point BASIC or Integer BASIC to use the 
lowercase capabilities. The manual details modifications 
for any Apple configuration, describing each option 
available. 

The Keyboard Enhancer works with any peripheral 
card compatible with the Paymar adapter, including the 
Videx Videoterm 80-column board, the Microsoft Soft- 
Card (except that the SoftCard changes all display output 
to capitals, though some 80-column boards correct this), 
and the Hayes Microcomputer Products Micromodem II. 
A single-byte adjustment to the Micromodem software is 
also given in the manual. 

Conclusions 

When I opened the Enhancer package, I was quite 
skeptical. There were prominent disclaimers saying Videx 
would not be liable for damage done to any hardware as 
a direct or indirect result of installing its product, "The 
entire risk as to its quality and performance is with the 
buyer," That sounded ominous! After finally getting the 
nerve to risk the health and well-being of my Apple, I 
pulled it apart and installed the Enhancer. From step one 
of the installment, I was extremely impressed with the 
documentation. The simple instructions answered every 
question I had. Buyers are not left scrambling for back 
issues of magazines or newsletters to find fixes for soft¬ 
ware, The price is $129, twice that of other lowercase 
display adapters, but if you do much word processing, 
it's worthwhile. ■ 
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“WITH THE UCSD p-SYSTEM; 


WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH!’ 


HARRY BLAKESLEE, President, Dvnvirr Software 


- ' - | 


O ur business is bigger and 
better than ever. 

A lot of the credit for that 
goes to the UCSD p- System software 
from SofTech Microsystems. It’s 
given us ten times the market we 
I used to have. 

We can write a single, 

I sophisticated applications program 
with the UCSD p-System —like our 
financial management package—and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That’s the real beauty of the UCSD 
p-System. Any program you write for 
I one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice—UCSD Pascal,™ 

I FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
I Microsystems, a leading system 
software company who’s been around 
for over a decade, who knows how 
to develop professional quality 
software, and who’s committed to 
delivering it. 

Get a head start on tomor¬ 
row. With the microcomputer 
software that goes from “A" to “Z.” 
Distribution licensing and single 
copies available. Write or call for 
I details, so you can start going 
I places, too. 








micBosvsTems 


R SU0S(OtflPV OF SOFTECH 


For the software that’s going places* 

9494 Black Mountain Road, San Diego, 

CA 92126, {714) 578-6105 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. 


TWX: 910-335-1594 
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Education Forum 


Animation in 

Computer-Assisted Instruction 


The Replication of DNA 


Dr Richard R Eckert 
Colegio de Ciencias 
Universidad Catolica de Puerto Rico 
Ponce PR 00731 


CAI, or computer-assisted instruc¬ 
tion, programs have achieved a high 
level of effectiveness as surrogate 
teachers. These programs present the 
student with written material on a 
video display and invite a response to 
written questions—a valuable ap¬ 
proach, as the computer can be pro¬ 
grammed to answer according to the 
individual response, and either rein¬ 
force correct answers or aid in the 
discovery of errors {see figure 1). Un¬ 
fortunately, the effectiveness of this 
traditional use of CAI programs is 
limited by the student's interest in the 
material and his ability to read it. In 
many cases, a student does not learn 
effectively from the written word— 
whether it appears in a book or on a 
video screen. 

An Example of a Lesson 

This article will present a CAI 
lesson module that uses animated 
graphics and sound, in addition to the 
written word, to introduce material 
to a student. The module is not truly 
interactive, since my purpose is to de¬ 
monstrate the use of animation and 
sound in computer-assisted instruc¬ 
tion, but it would be a straightfor¬ 
ward procedure to make it inter¬ 
active. The program is written for the 
Radio Shack TR3-80 in Level II 
BASIC, but it can be adapted to other 
personal computers. 


The subject of the module is the re¬ 
plication of a DNA (deoxyribonucleic 
acid) molecule, which, since it con¬ 
cerns the transmission of hereditary 



Figure 1: The common CAI program 
follows this general flowchart, The in¬ 
struction is repetitive , and since only sim¬ 
ple text is displayedno real advantage is 
gained through the use of a video display. 


information, is one of the most im¬ 
portant topics in any biology course. 

The Audio Program 

The program in listing 1 uses the 
BASIC instructions SET and RESET 
to control the TRS-8G video graphic 
display and present diagrams that re¬ 
present the structure of the DNA mol¬ 
ecule, (The POKE instruction can be 
used on other systems.) These 
diagrams move on the screen, in dem¬ 
onstration of how a DNA molecule 
replicates itself in the nucleus of a liv¬ 
ing cell, while an audio text, recorded 
on cassette tape and controlled by the 
program, explains the figures and the 
written information on the video 
screen. The key BASIC instruction is 
the Level II output instruction OUT 
port , value . On the TRS-80, output 
port 255 controls the cassette re¬ 
corder: a value of 5 in the OUT in¬ 
struction turns the recorder on, and a 
value of 16 turns it off. 

The instructor prepares both the 
visual display and the accompanying 
audio material on a cassette tape. The 
most laborious aspect of the prepara¬ 
tion concerns the coordination of the 
display with its accompanying sound. 
Once the instructor has recorded the 
audio information in proper se¬ 
quence, he must determine its dura¬ 
tion so that the program can delay the 
visual display and coordinate it with 
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can account on it. Hundreds 
businesses already do, 


ble from 
ou have 
different 


O BASIC is a trademark of Goitipli&r Systems |«c. 
CP.i'M t a Ksgistarod trade mark, of Digital Research. 
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■gm Payroll t 

Job Cost. 


Accounts 






Accounts 
Receivabt 


O 


jener 

Lodge 


With the 
some programs 
Is a base, we have 
leveloped a debugged, 

(asiiy installed business 
ckage that compares favor- 
Diy with systems costing much 
liore. 

Gene/a/ Ledger produces trial, 
Monthly, and quarterly balance sheets 
id income statements. Journal 
itries can be entered manually, or 
itomatically from the A/R and A/P 
[rstems. 

Accounts Receivable is an open- 
pm system that handles invoice, 
pyment, credit memo, debit memo, 
[id progress billing transactions, 
stomer statements are produced 
ten desired. 

Accounts Payable writes checks 
specified vendors from invoice, 
|edit memo, and debit memo 
isactions. You can distribute each 
nsaction over a series of G/L 
(counts and job numbers. 

Circle 413 on inquiry card, 


Both the A/R and A/P systems 
produce aged invoice analysis listings 
based on user-specified time periods. 

The Payroll system allows hourly, 
salaried, vacation, holiday, piecework, 
overtime and miscellaneous pay. Any 
number of deductions can be entered 
for each employee. 941-A and W-2 
forms are produced when needed. A 
Job Cost subsystem keeps track of 
project dates and status, and records 
hours, cost and overhead information 
by employee for each job. 

The checks and statements 
standard forms readily available 
mail-order forms suppliers, 
your choice of a number of 
formats. 


We are committed 
to the support of our 
users. A tech support 
phone line gives you access 
to us if you need it. Full source 
code is included with every sys¬ 
tem. Our money-back guarantee 
speaks for itself. 

Minimum requirements are 48K 
RAM, CP/M™ or CDOS.CBASIC2™, a 
CRT, and a 132-column printer. We 
can provide standard 8”, NorthStar 5" 
double-density, or Heath/Zenith 5" 
diskettes — call for availability of other 
formats. The price is $295 per 
system, or $995 for the complete set 
of four. 

For more information, write 
VANDATA, Suite 205, 17544 Midvale 
Ave N., Seattle, Wa. 98133, or call 
(206} 542-7611, 

Vandata Business Software. You 

of other 



















Education Forum 


Listing 1: This program , designed for use with the CAl lesson module and written in 
Level II BASIC for the Radio Shack TRS-80, presents an animated visual display of 
DNA replication. 

The subroutine beginning at tine 890 fixes the location of a nucleotide on the screen f 
with its base facing downward. The subroutine beginning at line 760 places a nucleotide 
on the screen with its base facing upward , and moves if vertically. The values of Q and 
Z determine which nucleotide is fo be displayed (for thymine, Q = 1 and Z = l; for 
adenine , Q=2 and Z = 1 ; for cytosine, Q = 1 and Z=2; and for guanine, Q=2 and 
Z~2) t The subroutines beginning at lines 580 and 670 present an entire segment of a 
DNA molecule l and call the subroutines at lines 890 and 760 as needed . 


1 REM '‘THE REPLICATION Or DNA.A TRS-B0 COMPUTER ASSISTED INSTRUCTION MODULE" 

2 REM AUTHOR l RICHARD R. ECKERT 

3 REM BOX 115, STATION 4, PONCE, PUERTO RICO* 

4 REM IN ORDER TO COORDINATE PROPERLY WITH THE AUDIO TEXT I HAVE ON TAPE, 

5 REM ALL <REM> STATEMENTS SHOULD BE REMOVED FROM THE PROGRAM* 

9 REM A, B» C t Ui E DETERMINE THE POSITION ON THE SCREEN OF THE VARIOUS FIGURES 

10 A=14:e»11SC»2i:D*33tE*43 
20 CLS 

SO PRINT H THIS IS A COMPUTER ASSISTED INSTRUCTION MODULE*" 

A0 PRINT"GET THE TAPE RECORDER READY." 

50 INPUT"WHEN YOU'RE ALL SET HIT <ENTER>"JXX 
40 CLS 

7 0 PRXNTG3?4, ,I R E PLICATION OF DNA" 

79 REM SET DELAY TIME FOR UPCOMING AUDIO MATERIAL? SUBROUTINE CONTROLS RECORDER 

00 TW=17*21GQSUB?5P 
CLS 

100 Y~A 

109 REM ORAU UPPER HALF OF DNA MOLECULE 

no gosubssij 
120 Ync;s-*c 

127 REM DRAW LOWER HALF OF DNA MOLECULE 

ISO G0GUC670 

140 TM^7* 11GCSUB950 

150 CLS 

140 Y-A 

170 GOSDCSSO 

ISO PRINTC277," T C A G"J 
190 TM-2D*5ICOSUB?S0 
200 CLS 

2Q9 REM PREPARE TO DRAW NUCLEOTIDE WITH THYMINE POINTING DOWNWARD 

210 a^i:z=i;x"DsY«A 

217 REM DRAW IT 
220 GOSUBS90 

230 PRINTS394,"THYMINE"? 

210 TM“11 * 2 J GO3U0750 

2SB REM PREPARE TD DRAW NUCLEOTIDE WITH ADENINE POINTING UPWARD 

219 REN SINCE 3-Yt, IT WILL NOT MOVE 

230 □-2JS-DIY1-D 

259 REM DRAW IT 

240 G03UB74D 

270 PRINTS 14, "ADENINE"? 

2B0 T M -13.0:G0GUU95fl 

239 REM PREPARE TO DRAW CITOSINC 

270 on:z«2tY-A:x*E 

27? REM DRAW IT 

300 CDSUPS9Q 

310 PRINTS122,"CITUSING M ? 

320 TM-0*7{GO3UD9S0 

32? REM PREPARE ID DRAW GUANINE CSTATIONARY) 

330 cn2:yi-d:s=d 

310 GOSUO740 

31? REM DRAW IT 

350 PRINJP712 t "GUANINE"? 

340 * 0 5 G0SUB95U 

:\70 CLS 

300 PRINTEM44, "G LNETIC COD E"J 
39 0 TM^2l+5J GOCUB7S0 
100 CLS 

110 V-A 

117 REM LINES 120 140 DRAM DNA MOLECULE COMPLETELY LABELED 
120 GQSUB5S0 
130 Yl*CiS®C 
110 GDSUB470 

150 PRINTS/? , " T C A G" * 

140 PRINTE597," A E T C"? 

170 TM—17.0 t GD5LFB75G 

177 REM LINES 100-190 ELIMINATE ONE-HALE OF THE MOLECULE 
1G0 FORX” : 11TD63 1 RESET f X , 20) I NEXT 

190 FORY-21T029 *FORX-11TOB1* RESET(X,Y > I NEXT INEXT 

50 0 TM ; -14 * 0 I GDSUG75 0 

510 PRINTC790,"A G T C"J 

519 REM PREPARE PQR REPLICATION; SINCE S<Y1, NUCLEOTIDES MILL MOVE 

520 Y1=D!S^C 

529 REM PLACE MOVING NUCLEOTIDES ON SCREEN TO DEMONSTRATE REPLICATION 

530 GG3UB470 

510 PRINTG597," A G T C"? 

550 PRXf4T07?O, "REPLICATION COMPLETE" i 

540 tm-2i*b;gosub?so 

570 END 

577 REM SUBROUTINE 5S0-44O DRAWS THE UPPER HALF OF THE DNA MOLECULE 

5G0 F0RN-1T02 Lkfmg 1 contmued on page 362 
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Compact - Low Cost: 


TERMINAL 



TM70: 12-character alphanumeric display; 
300 and 1200 baud; 36-character input/ 
output buffer; 8 preprogrammed function 
keys; data transmission on keystroke; 
lowest cost alpha Microterminal 



TM71 :16-cha racter al phanu meric d i spl ay; 
80-character message length, 110 to 19 f 20Q 
baud; 320-character data buffers; 14 pre¬ 
programmed function keys; a full feature 
terminal* 


CONTROL 

PANEL 


Complete, Compact 
Microterminals 
Do It All- 

Replace Fragile CRT’s 

* 80-character ASCII keyboard 
» LED status indicators 

* RS232G, 20mA Current Loop 

* Poll able, +5VDC supply 

* Display scrolls through buffer 

* 8Vi" x 4Vi' x 0.6', waterproof, 
easy mount, DE325 connector 

Try one today * send check or money 
orderv.iise coupon below 

i 
i 


I BURR - BROWN * P .O. Box 11400 
tMMM Tucson, AZ 85734 


,602i 746-1111 

□ TM70. $450 00 

□ TM71 $595.00 

□ Interesting, but send information on 
all your models first. 

Name___„_ 


Company- 


Address _ 


City/State/Zip 
Telephone_ 


Call for quantity pricing 























NOW.. .there is an Intelligent 
eral Processor with “always on” 
background scheduling and BSR control 
.. .even when your Apple is turned off! 

Only the IPP-Guardian can make your Apple into a turn-key BSR control and scheduling 
system that requires no Apple overhead . The unique “Apple Juice Switch” provides true “wake- 
up” operation. Your Apple is turned ON and OFF either by internal scheduling or unscheduled external 
events. This enables your system to perform a wide variety of control functions - energy management, alarm 
systems, environmental monitoring, communication control, etc. - without requiring any of your Apple's process¬ 
ing power. 

The heart of the IPP-Guardian Board is an independent CMOS intelligent processor with up to 2K of user program¬ 
mable RAM and a reaf-time clock/calendar with 1-millisecond resolution. They operate in background without any 
Apple overhead. Long-life battery back-up provides independence from AC power. 20 general purpose I/O lines 
are available for external interface. 


Operational expansion can provide additional capability 
for expanded parallel I/O, serial I/O, and future expan¬ 
sion. Software options include general purpose or BSR 
scheduling, multitasking, and monitor routines. 


There's a great deal more to the IPP-Guardian. Call 
Prometheus or see your local dealer for additional infor¬ 
mation about the IPP-1 and a demonstration. 


MEMORY EXPANSION MODULE-1. The preferred 
16K RAM Expansion Module for Apple It, Compare 
these features: • RAM data out Is buffered into bus. 

• User selectable reset function. • Terminated data 
and control inputs. • Low noise array layout. • Extra 
decoupling capacitors for higher noise immunity. 

• 24-hour dynamic bum-in (minimum) • Total com¬ 
patibility with all Apple and Microsoft Softcard soft¬ 
ware. • 1-year parts and labor warranty. 

Order PP-1, Stilt only $149,50 

DUAL SERIAL CARD-1. All functions of two indepen¬ 
dent serial cards on one board. 

Order PP-DSC-1 @ $189.00 

PASCAL MT+ MEM-1. A modular native Z-80 code 
Pascal compiler and a MEM-1 (detailed above). 

Order PP-PMT-1 @ $229.00 


MONEY BACK GUARANTEE: Alt Prometheus boards are 
completely tested and burned-in prior to shipment. One-year 
warranty covers parts and labor. Order now without risk. Boards 
may be returned, in good condition {after up to 10 days of trial), 
for a full and prompt cash refund California: add 6% tax; BART 
Counties, 6Ys%. Quantity discounts available. 


Deafer inquiries invited. 


"Registered Trade Mark: Apple Computers, Inc. 


PROMETHEUS 


PROMETHEUS PRODUCTS INCORPORATED 

4509 Thompson Ct. • Fremont, CA 94538 • (415) 791-0266 


ANOTHER APPLE* * GIFT 
FROM PROMETHEUS 


The IPP Guardian 


Always awake... 
when your Apple 
sleeps... 


even 
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CTA 16K Apple RAM 
Expansion Board 

The Mode* AXP-16K Expansion 
Board provides a 48K Apple I* 
with an additional 16K of 
memory. The board is com¬ 
patible with the Language 
Card and related software. 
The extra memory is 
obtained by disabling the 
Apple ROM and using its 
address space for RAM. Model 
AXP-16K comes with an 
operating manual. 

software Compatibility 

Integer Basic, Applesoft II, 
fortran, Pascal, Lisa version 
2 + G, Microsoft ZBO Softcard, 
Others. 

Special low *17095 

Introductory Price I / 


HURRY! 



GTC-101 Terminals 

We still have a few of these 
powerful, reliable standard 
data terminals. Order Today! 
Limited Quantities. 

Reg. $999.00 S7QC 

Clearance Price Only / C7 D 


CTA 


COMPUTER 

TECHNOLOGY 

ASSOCIATES 


118 Castellano 
El Paso. Texas 79312 
(91 Si 581 3500 

visa/Mastercard/Diners Club Accepted 

TO ORDER: Send us your check, money 
order or credit card number and exp 
date. Personal or company cnecks 
require two weeks to clear Credit card 
users can call with card information 

SHIPPING: we ship terminals PREPAID Dy 
motor freight Air and express delivery 
are available on all products 

There is no handling charge 

'Apple ii is a registered trademark of 
Apple computer Inc. 


DEALER INQUIRIES WELCOME 
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Listing 1 continued: 

590 X=30+N*li:G=nZ=N 

60 0 G0SUB390 

610 NEXT 

620 FGRN=1T02 

630 X=52+N*litQ=2tZ=N 

640 CO3UB890 

650 NEXT 

660 RETURN 

669 REM SUBROUTINE 670-/50 DRAWS THE LONER HALF OF THE DNA MOLECULE 

670 FGRN=1TU2 

6 Q0 X»3a+N*11!Q»2';Z=H 

690 EOSUB76G 

700 NEXT 

710 F0RN-1TO2 

720 X^52+N*ii:Q=i:Z=N 

730 CO3UB760 

7A0 NEXT 

750 RETURN 

756 REN SUBROUTINE 760-880 DRAWS ONE NUCLEOTIDE FACING UPWARD» 

757 REM THE NUCLEOTIDE DRAWN DEPENDS ON THE VALUES OF □ A Z. 

750 REM IF S-Yl #■ THE NUCLEOTIDE REMAINS STATIONARYJ IF NOT IT MOVES 

759 AND EVENTUALLY MATES WITH ITS PARTNER ON THE UPPER HALF OF THE CHAIN * 

760 FDRY-Y1TOSSTEP-1 

770 FORI=XTOX+lOI SET(I,Y>JNEXT 

700 FDRJ=1T0BIS.ET< X+5,Y-J)I NEXT 

79 0 F0RI=X+3TDX+7 :S£T U, Y-Q UINEXT 

BOG IFZ=lTKENF0RI”X+4TQX+6STEP2J SET<I, Y^Q-2)JNEXT 

810 IFZ =2THENF0RI—X+3T0X*7STEP2 1 SET (I , Y-U -2 i S NEXT 

020 FtJRK=lTDltl tNEXT 

030 IFY=STHENRETURN 

840 IFQ=1ANDY=S+1THEW860 

050 F0RI=X+3TQX+7:RESETCIiY-5JJNEXT 

860 FDRI-X+ 3TGX+7 J FDRJ-Y-1T0Y-4STEP-1♦RESET(I> J NEXT t NEXT 
070 FDRI=XTQX+1OIRESEtCIfY > SNEXT 
080 NEXT 

080 REM SUBROUTINE 890-940 DRAWS ONE NUCLEOTIDE FACING DOWNWARD* 

889 REM THE NUCLEOTIDE DRAWN DEPENDS ON THE VALUES OF Q & Z- 

B90 FORI“XTOX+10 * SET tl* Y> tNEXT 

900 FORJ=1TOOI SET(X+5*Y+J) J NEXT 

910 F0RI=X+3T0X*7•SET tlj Y+Q+l)JNEXT 

920 IF7>lTHENPORI= v MTOX+ASTEPZ JSET(I,Y+Q+2)JNEXT 

930 IFZ — 2T HEN F OR I —X «-3T0X + 7STEP2 J SET f I» Y + Q + 2 ) J NEXT 

940 RETURN 

940 REM SUBROUTINE 950-1000 TURNS ON THE CASSETTE RECORDER, DELAYS 

<?4<? REM ACCORDING TD THE VALUE OF TM, AND THEN TURNS OFF THE RECORDER, 

950 OUT255,5 

960 TM»TM*485 

970 FQRIM-DTOTM J NEXT 

980 TM-G 

990 QUT255 * 16 

1000 RETURN 


the audio material. In the program of 
listing 1, the subroutine beginning at 
line 950 turns on the recorder, line 
960 converts the duration of the 
audio material (expressed in seconds 
and stored in the variable TM} to the 
appropriate terminal value of a FOR- 
NEXT delay loop (lines 960 and 970), 
and line 990 turns the recorder off. 

Video Animation 

The program listing contains many 
comments, but an explanation of 
some of the graphics may also be 
helpful. The subroutines beginning at 
lines 890 and 760 do most of the 
work. The former fixes the location 
of a nucleotide (one of the basic struc¬ 
tural units of DNA) on the screen, 
with its base facing downward. The 
latter subroutine places a nucleotide 
with its base facing upward, and 
moves it vertically, as needed. In each 
case the values of two variables, Q 
and Z, determine which nucleotide 
will be displayed. 

At those moments when the entire 


DNA molecular segment is to be pre¬ 
sented, the subroutines at lines 580 
and 670 come into play. These sub¬ 
routines call one nucleotide-locating 
subroutine for each nucleotide on the 
molecule. {This makes it easy to ex¬ 
pand the program to show DNA seg¬ 
ments that are longer than the four- 
unit chain presented here.) 

A Sample Lesson 

Before a lesson begins, the material 
is recorded on tape, and the cassette is 
placed in the recorder. {The connect¬ 
ing cable from the computer must be 
removed from the earphone jack on 
the recorder for the speaker to be ac¬ 
tivated.) The recorder must be set in 
the play mode before the program is 
started. 

When the program begins to ex¬ 
ecute, the first in a series of graphic 
displays appears on the video screen, 
and the cassette recorder matches its 
information to the appearance of the 
images. Some of the more interesting 
graphic displays are shown in the ac- 
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ing ibis information 
on the screen, gite 


fHS-80 


Organizes your 
Organization 


r MS-80, a data base management system, offers 
the user a quick and easy way to organize and 
efficiently manipulate data so sound decisions 
can be made on Facts displayed. 

FMS-StP** 
is the 

most power¬ 
ful stand 
alone DBM 
program 
available to 
the micro- 
co m pu ter ■ ■••• f« 

industry. 


d{ 


Completely 
menu drfflfei 
and written 
in asseml 
language 
it offers 
these features: 


User definable 
File Definitions 
Screen Displays 
Reports (with 
math and field 
break analysis) 

Selection Criteria 
(on any or all 
fields) ^ V 

Menus (that ap¬ 
plications programs 
can be selected b om) 

Instantaneous data q uery on 
indexed records. 

M at h ematical muni pul a firm 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Mjamten ancc) 
Easy to use video ‘ f ho\v to 
training tapes are available. 
Manipulation of up to 19 differ 
ent data files ( using EFM} 


rating reports, generating other data files or on¬ 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub¬ 
routines in EFM 

FMS-80 is able to read data files that other 
programs have generated 

No restrictions to record -size other than avail¬ 
able RAM memory space 
Operates under CP/M? ME \P or CDOS** 

FMS-80 allows the flexibility to quickly create 

programs that 
allow data to be 
entered in a 
form tha t 
a secretary 
recognizes 
and 
generates 
reports 

U that the 

manager requires. 

If you're continuously asked to 
do applications programs and 
don't have time to do it in 
BASIC, consider FMS-SO. 

For additional 
information contact 

Systems Plus, 
3975 East Bay shore, 

Palo Alto, CA 
94303. Phone 
415/069/7047 


Systems Plus 


'“TM of TXltt Associates. 
•“TM nl Cfcuitufiito, Smui} vak\ CA 
°TM «r Diftilal Research. Rati tie throve. CA 
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Circle 143 on Inquiry card, 

THE NEW 

NEVADA 

COBOL! 

At $149.95 you can't buy 
a better COBOL or one 
residing in less memory. 

Now with the new Nevada COBOL,you can 
use the programs developed by professional 
business programmers over the past twenty 
years to run the big IBM machines. And you can 
develop and tai for programs on your micro and 
run them on your micro or recompile and run 
them on any mainframe computer. What's more 
you can do it for about one-fifth the cost of 
com para Die COBOL compiler systems. 

Almost all the popular microcomputers 
work with the CP/M operating system we use 
including Apple, TRS-SD. North Star, Superbran 
Cromemco and so on. 

Check the features; 
you If go Nevada COBOL 

A powerful subset of ANSI-74, Nevada COBOL 
requires a scant 16K of RAM. It s available on 8" 
CP/M standard single density or 5-1/4" diskettes 
Price includes diskette and manual. Price for 
manual only S24.95. 

Four COBOL applications packages 
available too. 

Four COBOL applications packages are cur¬ 
rently available. Each is priced at $24.95 for the 
diskette The 73 page manual covering all four 
applications costs an additional $2495 The 
manual carries complete COBOL source code 
listings and superior documentation. 

Package #1 is the Budget Plan Report 
Generator, Here's an extraordinary time saver 
and planning aid lor both start-up and well 
established businesses. 

Package #2 is the Personal Financial Planner 
to give you some eye opening insights into your 
own personal spending habits. 

Package #3 is Labels so you can print name 
and address labels, 

Package #4 is Pre-COBOL for use as a 
pre-processor of COBOL source programs A great 
programming aid. 

Order today or write for complete details. 

Phone (415J 75l-l522or address Ellis 
Computing. 600 41st Ave, San Francisco, CA 94121 
Nevada Cobol is also available at Lifeboat 
Associates, Discount Software. W?stico, Business 
Micro Products, Computer Information Exchange 
and other quality computer stores. Mastercard, 
Visa, C.O.D.s. or checks accepted Cafiforma orders 
please include sales rax. 


CP/M. TRS-80 and IBM are T MS ot Digital Research. 
Tandy Corp and l B VI respeclively 



ELLIS COMPUTING 


SOFTWARE TECHNOLOGY 


Education Forum 


companying photos, but many of the 
displays are animated so it is impossi¬ 
ble to convey the true image. 

Audio Transcript 

DNA is a molecule found in the 
nuclei of all living cells. In this lesson 
well examine the role it plays in the 
process of cell division. The DNA 
molecule is a double chain of nucleo- 
(la) 


T C ft 6 



ft G T C 


tides; lets look at a section of this 
molecule . (Display in photo la ap¬ 
pears J 

Here we see part of the double 
chain. Now let's split it down the 
middle to examine its structure. 
(Photo lb,) 

We see the chain split down the 
middle. Each section of the chain con¬ 
sists of a nucleotide, and each nucleo- 
(lb) 



Photo la and lb: The initial displays help to orient the introductory information that is 
played on the computer-controlled cassette recorder. 


(2a) 


HANK 

T 

(2c) 

THfflK T 

T CI70SK 

mm. 


(2d) 

THVHIIC T 

T CJTOSIIt 

fiSEHIIC 




Photos 2a thru 2d: Series of displays that 
shows the possible variations in any 
nucleotide , Each nucleotide section may 
have a base with a unique combination of 
two or three bonding sites f and several 
possible lengths. 
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The Text Solution for APPLE II® 


Now APPLE II® Owners Can Solve Text Problems 
With VIDEOTERM 80 Column by 24 Line Video Display 
Utilizing 7X9 Dot Character Matrix 

Perhaps the most annoying shortcoming of the Apple II* is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple II® owners have a reliable, trouble-free answer to their text display problem, 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple N* display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. But 
this is only the start. 



VIDEOTERM, MANUAL, 
SWITCHPLATE 


VIDEOTERM 

BASlCs VIDEOTERM lists BASIC programs, both Inieger and Applesoft, using the entire SO 
columns. Without splitting keywords. Full editing capabilities are offered using Ihe 
ESCape key sequences for cursor movement. With provision for stopfstari tent 
scrolling ulilizing Ihe standard Control-S entry. And simultaneous on-screen display 
of tent being printed. 

Pascal Installation of VIDEOTERM in slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video display terminal and 
heats it as such No changes are needed lo Pascal s WIISC INFO or GOTQXV files, 
although customization directions are provided All cursor control characters are 
Identical to standard Pascal defaults. 


Other The new Microsoft Soffcard" Is supported So is the popular D C. Hayes Micro- 

Boards modem If . utilizing customized PROM lirmware available from VIDEX, The power 

IuI EasyWriter" Professional Word Processing System and other word processors 
are now compatible with VIDEOTERM Or use the Mountain Hardware ROMWritef 
(or olher PROM programmer) to generate your own custom character sets. Natural 
ty. VIDEOTERM conforms to all Apple OEM guidelines, assurance that you will have 
no confhcls with currenl or Fulure Apple If expansion boards, 


!‘tlJ!'()» + ,-. / 
01834 5 6 7 8 9 :;( = >? 
fftBCUEFGHIIKLHHO 
PORSTUVWXV Z[ \ _ 

’sbcoefjh i jl; Imrto 
pqrstuvitiKijz! ! ]' i 


7X12 MATRIX 
18X80 OPTIONAL 


[UMi 1 £)! + ,-»/ 
ii2 3 n (7 n 11 < = > i 
fABC0EF6H IJ K L H H 0 
p m m u x u m i _ 
r »b c d f f g h i j t i * n a 

pqrS-Etivifxyi t ! 


7X9 MATRIX 
24X80 STANDARD 


Advanced 

Hardware 

Design 


Available 

Options 


Firmware 


VFDEOTERM's on-board asynchronous crystal dock ensures flicker-tree charader display. 
Only the size of Ihe Pascal Language card, VIDEOTERM utilizes CMOS and low power con 
sumpllon ICS, ensuring cool/ reliable operation. All iCs are fully socketed for easy 
maintenance. Add to thal 2K of on-board RAM, 50 or 60 Hz operation, and provision ol power 
and Input connectors for a light pen Problems are designed out, not in. 

The entire display may be altered to inverse video, displaying black characters on a white 
field PROMs containing alternate character sets and graphic symbols are available from 
Vidox A swllchplate oplion allows you to use the same video monitor for eilher Ihe 
VIDEOTERM or the standard Apple If display. Instantly changing displays by flipping a 
single toggle switch The swilchplate assembly inserts into one ot the rear cut outs in Ihe 
Apple if case so that the toggle switch is readily accessible. And Ihe Vide* KEYBOARD 
ENHANCER can be installed, allowing upper and lower case character entry directly from 
your Apple If keyboard. 

IK of on board ROM lirmware controls all operation of Ihe VIDEOTERM No machine 
language patches are needed For normal VIOEOTERM use 

Firmware Version 2.0 

Characters 7x9 matrix Display 24 x BO fluII descenders| 

Options 7x12 matrix option tS x B0 (7 * 12 matrix with fufl descenders) 

Alternate user definable 
character set option, 

Inverse video oplion 


Want to know more? Contact your local Apple dealer today lor a demonstration VIDEOTERM »is available 
through your local deafer or direcl from Vide* in Corvallis. Oregon Or send for the VIDEOTERM Owners 
Reference Manual and deducl the amount if you decide to purchase, Upgrade your Apple ft' to full terminal 
capabilities for half the coal of a terminal VIDEOTERM. A1 fast 


Apple 11' is a IrarJemark ol Apple Computer |r>c 
ROMWnler' is a Irademarlt of Mountain Hardware Inc 
MicTomodem IT tsa trademark ol 0 C Haves Associates me 
Soil card' is a trademark d Microsoft 

EasyWnrer IS a Trademark of Information Unlimited Sohware Inc 


PRICE: - VIDEOTERM includes manual $345 

• SWITCHPLATE $ 19 

• MANUAL relgnd with purchase % 19 

- 7* 12 CHARACTER SET S 39 

• MICROMODEM FIRMWARE $25 


APPLE II® OWNERS! 

introducing the 

KEYBOARD & DISPLAY 

ENHANCER 

■ PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
■SEE REAL UPPER AND lower CASE ON THE SCREEN 
•ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 


Vide* has the perfect companion for your 
word processor software, the KEYBOARD 
AND DISPLAY ENHANCER Install the 
enhancer in your APPLE E] and be typing in 
Iowa- case just like a typewriter ft you wanl an 
upper case character, use ihe SHIFT key or the 
CTRL key for &hsfl lock Not only ihal. but you 
see upper and lower case on the screen as yog 
type Perfectly compatible wrlh Apple Writer 
and other word processors like, For example. 
Super-Text 

If you want to program in BASIC, just put it 
back into the alpha look mode; and you have 
the original keyboard back with a Few Im¬ 


provements Now you can enter those elusive 9 
characEei-k directly from ihe keyboard, or re 
quire ihe Control key To be pressed with the 
RESET to prevent accidental resets 

KEYBOARD AND DISPLAY 
ENHANCER is recommended For use with aEl 
revisions of the APPLE It. It includes 6 ICs, and 
EPROM and dip switches mounted on a PC 
board, and a lumper cable Easy instaJIaiion 
meaning no soldering or cutting Paces. Alter’ 
nale default modes are dip-switch selectable 
You can even remap the keyboard, selecting an 
alternate character set. For custom applications 



PRICE * KDE 7O0 (REV. 7 ot greateif. , , .*129. 

- KDE 000 (REV. 6 « Lm«).U29, 

Apple IP is a trademark of Apple Computer, Inc 


PRICE * KDE 7O0 (REV. 7 ot greateif. , , ..*129. 

- KDE 000 (REV. 6 « Lm«).U29, 


VIDEX Oil E 3 

897 N.W. Grant Avenue 
Corvallis, Oregon 97330 
Phone (503) 758-0521 



Circle 417 on Inquiry card. 


BYTE July mi 365 
















Education Forum 

(3a) 


(3b) 






Photos 3a thru 3g; Animated sequence 
that demonstrates the passing of genetic 
information from parent cell to offspring 
cells, The DNA chain splits, the missing 
portion of each half is replaced when free 
nucleotides bond in place , and the new 
DNA chains take their positions as the cell 
splits. 


tide has a different base . Let's take a 
look at each one. 

Now we see a nucleotide with the 
base thymine hanging downward . 
(Photo 2a J Observe that there are 
two places where bonding can occur: 
Let's look at another nucleotide. 

In this example, the base is ade¬ 
nine, and it is facing upward. (Photo 
2b.) Notice that the base is larger than 
thymine and that it also has two 
places for bonding. Therefore, if nu¬ 
cleotides with thymine and adenine 
should meet , they can form a chemi¬ 
cal bond and unite . 

Another nucleotide uses the base 
citosine. (Photo 2c.) As we see, it is 
smalt and has three bonding sites. 

The fourth nucleotide has the base 
guanine. (Photo 2d.) Its large size and 
the presence of three bonding sites 
allow it to unite with citosine. 

Hereditary information is deter¬ 
mined by the order of the nucleotides 
along the DNA molecule. This is 
known as the genetic code. (Photo 
3a.) One DNA molecule may have 
more than 1000 nucleotides along the 
chain, so the number of possible com¬ 
binations is enormous. This is the 
property that allows such variety 
among life forms. 

We will now explore the question 
of how genetic information is passed 
from mother to daughter cells. The 
first action in the replication process 
is the splitting of the DNA molecule. 
Here we see part of a DNA molecule. 
(Photo 3b.) 

Here we see one-half of the split 
molecule. Free nucleotides begin to 
bond to each half of the molecule . 
Observe that the bonding occurs only 
when adenine pairs with thymine, or 
when citosine pairs with guanine, 
(Photos 3c, 3d, 3e, and 3f .) 

The replication has finished f and a 
new DNA molecule, identical to the 
original, has been formed from each 
half of the double chain. (Photo Jgj 
We have seen how the molecule 
DNA, found in all living cells, 
replicates itself and passes the genetic 
information to new cells. ■ 


A ckno wledgmen ts 

/ ujtsft to thank Ramon Rivera for his techni¬ 
cal suggestions regarding this project. 
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Does Your Printer Have a One Track Mind? 


ANNOUNCING: 


The 


Paper Tractor 


The Paper Tractor™ turns your tractor feed 
printer into a friction feed printing system. 
Inexpensively. 

With The Paper Tractor you can abandon 
dull continuous form stock and move into new 
realms of high quality personalized writing 
paper. Without costly hardware modifications. 


This revolutionary product acts as a carrier, 
protecting and guiding any standard letter or 
legal size paper through the printing area. Any 
paper. Bond, parchment, onionskin, vellum, 
NCR, manuscript paper (sheet music). Even 
your company or personal letterhead. 

The Paper Tractor is a unique solution to the 
restrictive nature of the tractor feed printer. 


* Fits 9 V* *" or 15" print frame. 

* Compatible with Matrix, Impact, Daisywheel and Ink 
Ejection printheads. 

* Fits front, back and dual tractor paper feeds, 

* Designed with self-aligning feed system, 

* Positions letter or legal size paper automatically with an 
edge-protecting guide, 

* Designed for use with forward/reverse plotting printers. 


★ Proven with all major manufacturer’s printers, including 
Epson, Tiger, Tl, GP-80M, DEC-Writer, Commodore, 
Centronics, Radio Shack V VI VtL Beehive, Vista, Grafix- 
Plus, Axiom, Coment, Hl-Q, DIP. C-ITOH, Cromemco, 
Okidata and many more. 

★ Inexpensive! 

One for $19,50 

two for $18.50 each 

three or more for $17,50 each 


Leave the boredom of continuous form behind. Display your work in 
style. Be dynamic with The Paper Tractor. 

Patent Pending 


Paper Tractor Ltd, 7 * 

P.O Box 4218 

Santa Barbara, CA 93103 

□ Check or Money Order 

□ MasterCard □ Visa # _ 

Expiration Date _ 

Please send me_Paper Tractors for 

015” wide printer. 


Name_ 

Street ___ 

City _State_Zip- 

Phone (_)_ 

Phone Orders: 

B00-235-6967. In California call (805) 966-5448. 

* DISTRIBUTORS WELCOME * 


Printer Model 


California residents add 6% sales tax. 
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Catch Bytes with a 
Comparator 

Doug MacDonald, Suite 2, 533 Harbinger St 
Victoria BC, V8V 4H9, Canada 


Anyone who has tried to track down glitches and bugs 
on a data bus has probably looked with envy at adver¬ 
tisements for those multi-thousand-dollar logic 
analyzers. If those Cadillac devices are out of your price 
range, you might like to try the Byte Catcher. This device 
has quickly become an invaluable addition to my test 
bench. 

Very often your goal is to catch a malfunctioning 
microprocessor at a particular portion of a program: the 
occurrence of one instruction, or a port output. Often 


★ ★★★★★★★ 

DYNASTAR!! 

World’s first "RS-232 COMPUTER "" 
with DYNATYPER™ typewriter interface — 

only $ 699 - complete system!! 


Includes: • DYNATYPER™ typewriter actuator (no modification to 
typewriter necessary.) 

# DYNASTAR™ RS-232 BASIC language computer with 
2K RAM (expandable to 32K RAM/20K EPROM.) 

• Cassette interface - std.. Centronics and current loop 
interface - optional. 

it Convert any dumb terminal into an intelligent storage system for 
timesharing with the DYNASTAR" computer — only$399.Q0 
it Create your own word processing system with your typewriter — 
(DYNASTAR" and DYNATYPER") — $699.00 
it APPLE/TRS-80/GPIB dedicated interface and the DYNATYPER™ 
(our standard product) — $499,00 
F.O.B. Rochester, Domestic. VISA and Master Charge accepted, 
Call Ken Yanicky at 716-244-7804 



incorporated 


3000 Winton Road South, Rochester, N.Y. 14623 


you simply want to know if a program reached a certain 
stage. Unfortunately, the days of the front panel with 
that row of blinking address lights and a single-step 
switch are gone. Did a certain memory select signal come 
up when it was supposed to7 Is that PROM (program¬ 
mable read-only memory) putting out correct data? 

The Byte Catcher can answer most of these questions. 
It is based on Advanced Micro Devices' 25LS2521, an 
8-bit Equal-to Comparator. This 20-pin TTL (transistor- 
transistor logic} integrated circuit puts out a logic-low 
signal whenever the eight A inputs are equal to the eight 
B inputs. By switch selecting the A inputs you can catch 
that elusive byte on the fly whenever it occurs. The 
match can be as short as about 10 ns, which is fast 
enough for most microcomputer circuits, 

A separate enabling line on the chip allows you a ninth 
input, which is usually used as a data strobe. You can use 
any number of the eight inputs. I often set the Byte 
Catcher to watch a single line. On the other hand, gang¬ 
ing two of these devices together allows you to monitor 
all sixteen address lines. 

With the addition of a few gates for polarity selection, 
a DIP (dual-inline package) switch, a 555 timer, and two 
LEDs (light-emitting diodes), you end up with a fairly 
powerful multibit logic probe. 

The components fit nicely on a breadboard strip, or 
you can mount the circuit in a box. Since the entire circuit 
pulls a maximum of only 65 milllamps (with both LEDs 
on), you can usually take your power off the circuit 
under test. 

Figure 1 shows the Byte Catcher s design. The 8-bit 
"word" for comparison is preset on the switch SWl. 1 
used an 8-line mini-DIP type, but there are various other 
types — a thumbwheel hexadecimal switch might be nice 
for a box-mounted version. The set data is negative logic 
(that is, a closed switch for a logic zero) because TTL Is 


Technfcal Forum rs a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE We ask that all cor¬ 
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 
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fhen Steinw 
ncert grand 
romise on q 


builds 


Neither do we. 


The low price is deceiving. Synertek Systems Corpo¬ 
ration allows no compromise in the versatility, reliabil¬ 
ity, and quality of the KTM-3. 

This complete, low-cost terminal offers no-frills, solid 
performance. With its power supply and connecting 
cables, the KTM-3 requires only a CRT monitor or tele¬ 
vision screen to provide a functioning system for data 
entry and display. 

The KTM-3 incorporates all the latest features of 
standard terminals such as: 

• Choice of character screen size; 

24x80 characters in the KTM-3/80 
24 x40 characters in the KTM-3 

• 110 to J9.2Kbaud 


■ 7x9 character matrix in an 8xi0 field 

• "CAPS LOCK" key 

■ 128 ASCII characters with descenders 

• Full and half duplex with modem control 

■ Built-in power supply and cables included 

• Scrolling and full cursor control 

• Display of framing and parity errors 

• Auto key-repeat 

• Debug mode [Display of control characters) 

• Built-in diagnostics 

■ 50/60 Hz operation with 220 volt version available 
STARTING AT $389, 

OUR PRICE WILL BE MUSIC TO YOUR EARS. 






























Technical Forum 


easier to pull low than high. The 4.7 K pull-up resistors 
(R5 to R12) are not really necessary, but are good in¬ 
surance against noise. 

The B inputs come from the device under test. You can 
fit them onto the board any way you choose, but my ex¬ 
perience is that care here saves a lot of cursing later. I 
bought some Tektronix test clips which attach onto an in¬ 
tegrated circuit pin and stay there, as well as some flexi¬ 
ble test leads from AP Products (who also make bread¬ 
board strips). I brought all inputs to a 16-pin DIP header 
which plugs into the breadboard. 

The optional input trigger (pin 1 of IC2) is handy for 
creating a “window"; the device will only signal a match 
when the input trigger is active. For example, you might 
want to search the data bus for a particular byte, but only 
when some specific device-select signal is active. SW2 
allows either an active high or active low trigger. With 
the exclusive OR gate (IC2) f the rule is to set the switch 
for the same polarity as your desired trigger; to ground 
for active low, to VCC for active high. If the trigger is not 
used, leave the switch on VCC, since an open TTL input 
pulls itself high; or better, tie the trigger high. 

The remainder of the circuit gives you a visible clue of 
what is going on in the test. More often than not, 1 take 
the comparators output (pin 19 of ICY) and use it as a 
scope trigger or send it back into the test circuit to 
generate an interrupt or some other function. 

For poking around in a circuit, however, it is handy to 
use LEDs, The RC (resistor-capacitor) network (Rl and 
Cl) provides a fast trigger pulse for the 555; if the data 
matches and stays matched for longer than the timers 


duty cycle, it stays latched on and you don't know 
what s happening. R2 and C2 provide the 555 (rigged as 
a monostable multivibrator) with an on-time of about a 
half second; you can change this value to suit your taste. 
Or, you can substitute a beeper for the LED. 

The LED (Dl) will light for any data match down to 
about 10 ns. I use the cross-coupled NAND gate set-reset 
latch to “remember" a data match, in case I have my head 
buried in a circuit when it occurs, D2 will light and stay 
lit when a match occurs. SW3 resets the latch and turns 
the LED off again. This feature can be eliminated if 
desired. 

You can add any bells and whistles which occur to 
you. For example, to gang two of the comparators 
together, you would tie the enable out (pin 19) of the first 
to the trigger input (pin 1) of the second and use the se¬ 
cond enable out as your signal. Tying these two directly 
to the address bus gives you a switch-selectable, memory- 
mapped device-select strobe. 

Another possibility is to use a pre-settable binary or 
decade counter (such as a 74LS161) to keep track of how 
many “hits" occur, or as a trigger input divider (flag a 
data match on the third.,.or fifth...or tenth..occurrence 
of a certain signal). Further gating of the inputs from the 
device under test could be added for various boolean 
functions. Or the output (pin 19 of ICl) could be tied 
back into the polarity selector on the exclusive-OR gate 
for further decoding. The possibilities are almost endless; 
I have found 1 can usually rig up whatever logic I need 
quickly, with the Byte Catcher as my basic test instru¬ 
ment. ■ 


INPUT 


74LS3B6 


TRIG 




Sw 2 


+ sv 


X 



| 5.6M +5V +5V 

T A A 


LED I 


POLARITY 


16 15 14 13 12 11 10 


R5-R12 +5V 

^OPTIONAL) A 
4.7 K 

-Wv- 1 

TYPICAL 
9 FOR a 


R3 

160 


LED2 


DIP 

SW1 


m 


ItD- 



R4 

ISO 


|IC4 \ 

174 LSOO_ 


Figure 1: Schematic diagram of the Byte Catcher Logic Analyzer\ The 25LS2521 integrated circuit is an B-bit Equal-to Comparator 
made by Advanced Micro Devices which outputs logic low whenever the eight A inputs are equal to the eight B inputs , Parts place¬ 
ment is not critical See the text for a number of possible variations and modifications to this circuit. 
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SUPERBRAIN & COMPUSTAR 

USERS' GROUP 



JOIN SUPER*STAR INTERNATIONAL FOR THE REGULAR YEARLY MEMBERSHIP FEE AND RECEIVE A FREE DISKETTE WITH 
THE FOLLOWING PROGRAMS: 

* “RECOVER”, it allows you to recover an erased program. * “RETURN”, It gets you back into a crashed program 

* “AUTO LOAD”, it enables you to load and run a program from CP/ML 

automatically. * the game “OTHELLO". 

Since our first ad in March 1931, we have been contacted from as far away as South America, Europe, Australia, and Indonesia. 
Super* Star International is becoming a world-wide family whose members will enjoy the benefits of a wide range of hardware and 
software developments. 

Our full color, monthly magazine will print a free program In every issue—programs like an appointment calendar and personal 
finance record keeping. You’ll also find technical information, tips for beginners, special business uses, equipment reviews, and 
the Intertec Story—the people, ideas, and machines behind your computer. 

WE GIVE YOU VALUE! Purchase just one commercial program and you will save more than the price of our membership fee. 
Rent a car or stay in a hotel offered in our discount program and save even more, not to mention insurance discounts, a market 
place for your personal software, and a shoulder to lean on if something isn’t working quite right. 

Super* Star International—with savings, service, and efficiency—we’re here to win your heart. 


WE NOW OFFER A WIDE RANGE OF PRODUCTS 

A tow may still be under development at Ihe date of this issue. 


SOFTWARE 


* DIAGNOSTICS—tor the CPU, Memory, Disk Drives and more 

* WORD PROCESSING—WordStar 3 , MailMerge’, Word Master 3 , Magic Wand 3 

* LANGUAGES—COBOL, FORTRAN, Pascal. FORTH, BASCOWI Compiler" 

* UTILITIES—Assemblers,. Disassemblers, Monitor 

* GAMES—Chess* Adventure. Star Trek, Analire 1 , and more 


* BUSINESS—Real Estate Acquisition Package; Systems Plus*, Peachtree 7 , 
and other Accounting Packages; Plus the most powerful, easy to use 
business package, which automatically updates all information 
at the point of entry; SuperSort*,. Data Star 7 . dBASE II*, 

FMS8F 


HARDWARE 

+ S-100 Adaptor 

* External Controls 

* Add-on Disk Storage 


ENHANCEMENTS 

* Upgrades tor ALL SuperBrains 

* SuperDOS (Fantastic!) 

* Add-on character sets-including graphics 

* MTT Upgrade tor the Intertube 


SiPER^STlR 


TM 



Charge membership by^phone 


INTERNATIONAL CORPORATION 
3722 Chestnut Place, Denver, Colorado 80216 * (303) 623-7973 

Dealers are Invited to contact us concerning a special dealer program. 



Vearly membership fee ts $50.00 U.S., $58 
Canada, $74 Europe £ So. America, $81 
Australia. Mid East A Asia, 

Your fee may be tax deductible. 

Send checks with your name and 
address, made out to: Super * Star 
International. (ILLS, Currency) 


I would like to join Super * Star International. Enclosed! in my check for $ 

Name____Company_ 

Address__Phone_ 

CltyfStstefZip______ 

Computer Modal__ __Version 
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Event Queue 


July 1981 


Ju.ty-5eptember 

Short Courses from the Con¬ 
tinuing Education Institute 

(CEI), various sites through¬ 
out the US, Three- and four- 
day courses on data-base 
systems, applied micropro¬ 
cessor systems, microproces¬ 
sor interfacing, digital filter¬ 


ing, and applied time-series 
analysis, are being offered by 
CEL Fees range from $595 to 
$795, Contact the Continuing 
Education Institute, 10889 
Wilshire Blvd, Suite 1030, 
Los Angeles CA 90024, (213) 
824-9545, 

July P-10 

Software Engineering, Den¬ 
ver CO. Tailored for systems 


analysts, designers, program¬ 
mers, and managers, this 
seminar examines the latest 
developments in software 
engineering. For more infor¬ 
mation, contact Battelle, 
Seminar and Studies Pro¬ 
gram, 4000 NE 41st St, PQB 
C-5395, Seattle WA 98105, 
(206) 525-3130, 

July 13-15 

The Automated Office, 



WHY BUY 

<i'\\ M > 

MM-103 MODEMS 


With our unbeatable quality, 
low cost one year warranty 
and 24 hour a day Test Center, 
you won't find a better S 100 
bus modem tban the MM-103! 


Call nr write far brochure 
and price information: 

POTOMAC MICRO MAGIC.INC. 

5201 Leesburg Pike. Suite 604 
Fails Church, VA 22041 
1703)379-966Q |VOICE) 
(7031379 0303 (MODEM: 300 BAUD) 


MEETS IEEE S-100 STANDARDS 








' rr?cm „. n ... 

/77_. ArTcn ALL... 

ALL MODEMS 
ARE NOT 

CREATED EQUAL ! 


Chicago IL. Sessions will 
describe an automated office 
and how it functions. Word 
and data processing, elec¬ 
tronic-communication, and 
computerized records-man- 
agement approaches to im¬ 
plementing office automation 
will be covered. This con¬ 
ference is designed for ex- 
ecu ti ves and p rof essi on a Is. 
Contact Department K-Auto- 
mated Off, N1MR Seminars, 
POB 3727, Santa Monica CA 
90403, (213) 450-0500. 

July 13-17 

The Eighth International Col¬ 
loquium on Automata, Lan¬ 
guages, and Processing 
(ICALP 81), Palm Beach 
Hotel, Acre (Akko), Israel, 
Among the seminar topics to 
be covered at this conference 
are factoring algorithms, 
data-flow analysis, linear- 
decision trees, and countable 
nondeterminism. For more 
information, contact Dr 
Oded Kariv, ICALP 81, 
Computer Science Depart¬ 
ment, The Technion, Haifa, 
Israel. 


July 13-24 

Computer Camp East, var¬ 
ious sites throughout New 
England. The camp is open to 
children aged 10 to 17. Con¬ 
tact Professor Howard A 
Peelle, Instructional Applica¬ 
tions of Computers, School 
of Education, University of 
Massachusetts, Amherst MA 
01002, (413) 545-0496. 


July 15-17 

Summer Computer Simula¬ 
tion Conference, Washington 
DC. This conference will pre¬ 
sent over forty sessions on 
topics of computer-simula¬ 
tion technology and applica-1 
tions. Contact William EI 
Buchanan, Applied Physics I 
Laboratory, Johns Hopkins I 
Rd, Laurel MD 20810, (301 )| 
953-7100. 


372 Fttly N01 ^ BYTE Publications Inc 


Circle 317 on inquiry card. 



















$-100 

SERIAL PORT CARD 


ON t 



■■■■hUITT 


* with A ports 

■ all handshaking lines 
provided 

■ easy to interface 



UNTIE YOUR COMPUTER! 


With the "Fast Spooled your computer can 
be used for other functions while your printer 
Is In use. Large blocks of data are transmitted 
to the "Fast Spooler board which acts inde¬ 
pendently to supply data to your printer A 
real computer timesovert 

* 2-80 CPU 

- two serial ports 

* 3 parallel 1 mput/output ports 

* 64K buffer memory 
-2k ROM 

■ on board power supply 

■ Includes cabinet 


‘FAST SPOOLER' 


$ 695 . 





DOUBLE SIDED QUME DRIVE 
DATATRAK 8 


— 


$540. 

Regularly S808. 


6809E CPU CARD FOR ‘APPLE 

- includes editor and assembler 

- inialization subroutines are included on disk 

■ board Is slot Independent 
* jumpers for 68Q9E interrupts 

■ full handshaking between 
6809E and 6502 

* Apple II is a registered trademark of Apple Computet Inc, 



CALIFORNIA 
COMPUTER SYSTEMS 


2032* 

si* 6t*|.c MEM4»Me 

2W2B 

32K SlJLliC MEM-3O0M5 

J2K 6t*Hc HEV-nWS 
SDfl&C 

S4K Oynwnic M EM-200N5 
2116* 

I6K £1*1 ic MLH4WNS 
2116ft 

16K Gtatio MEM'300MB 
3116C 

IflK SLbIig MEM-20DN5 
211BK 

flO only 

JJW* 


2+22A 

Floppy Con!rON*T 
2710A 

4-PM ftanal I/O 

2?1M 

SnrminPBrillflr llO 

272OA 

4-Pcwl Pvallal uO 

S8KM 

Z 00 CPU BO 


aafl.oa 

J79.M 
29a.oa 
JM.00 
,235.00 


APPLE BDS: 


71 HA 

12* RgmfPram Bd 
7424*. 

CfllUKtBir C+MA Bd 

7«0A 

ProgrBrnmitJlE Timer 
747QA 

A/D Gorm&rtflr 

M«A 

GRID IEEE 486 

7710A 

Ssrus Aiyiwh Bn 
7F1JA 

SerlaJ Sy-ncn Bd 

77Z&A 

Parallel lm*rl*t* Bd. 

772 DB 

Cantronlc Parallel IninrFanH 
7fl1lB 

ArlilOTiMIc ProcaeKH 1 
wild Didwlla 
«i iC 


Out 

Price 

I 93.00 
S0MO 
9D.OO 

97 .cn 
8MXT 
1Z7.D0 
152,00 
99.™ 
90 09 

ttMO 

32900 


RECTIFIERS 

CIA) 

i»+ 

1M4001 l^lflO W 
iMaflJi 1211.® m 
ltMDoa laijw or 
ItMOOJ 1271JW ,07 
IMDQft 10*1.00 .» 

lmcoft lpnio .00 

1M400I 1ST oo .08 


ZENER 

DIODES 

Vi WT 

Pert* Prte 

1M5&1B .21 

1N5339B a 
1N52+2B .a 
iNsz*5fe .a 


1N4733A 

1N+739A 

1N4742A 

1N4744A 

!N4?4ftA 

1M47+7A 

1N47J9A 


CRYSTALS 


In MM2) 

Pirti Pri» 

BYT 5-76 

SVt.8432 5.75 

BY2 6,76 

&Y24&76 S,75 

6Y1579 5.76 

BY 4 AM 

3Y5.QM 4.» 

SYft i.H 

ftY6.t*4 4.60 

&YB 4JH) 

BY 10 4» 

SY12 4.50 

5T1441B18 4.50 
St 15 *» 

SYlfl 4J0 

SY 18.432 4.50 


SOLID DIPPED TANTALUM 
CAPACITORS 20% 
Value Vella 1+ 26+ 1« + 


ami 

■Wffll 

.47mf 

■«ml 

tiTir 

ISrrcf 

Z2ml 

3.3ml 

4.7mr 

4.7mr 

eftmr 

10ml 

Idrnr 

15 mr 

22mr 

3 Jmr 

47ml 

IDOmf 


SOCKETS 

LOW PROFILE aOLDEB TIN 


T + 3fi + 100 + 


.47 


PflrtlH 

SSL? 

Sr*LT 

SF 6 LT 

ssaLT 

SK1LT 

S 22 L 7 

S2+LT 

5ZflLr 

S4IH.T 


WIRE-WRAP SOLDER TIN 

P6rt* i+ as + 100 + 

S8WT 37 43 H 

Sl+wr 44 43 3ft 

S16WT .63 .411 .43 

BlflWT 51 .45 M 

S20WT 05 .77 .69 

6KWT 09 BC 72 

524WT 96 M 77 

saawr 122 Ml 99 

S+OWT 1.7ft 157 T *0 


WIRE-WRAP GOLD 


Part if 

sawo 

&14WG 

SifiWQ 

StBWG 

S30WG 

S22WG 

5Z4WG 

SMWG 

S4AWG 


1+ 2ft + 100 + 


1,00 90 41 

1.24 1.11 .99 

1.35 1,22 1.10 

1.40 1.20 1,13 

1.7ft 1.B0 1.44 

2.25 2.03 1.53 


VOLTAGE 

REGULATORS 


78D5P 

T512P 

TfllJP 

ramp 


309H 
303 K 
317P 
3l7K 
3M* 
337P 
337K 

3tiW 


iJB 
150 
1 50 


703 

T02» 

TO 3 

703 

70220 

TQ3 

703 


CERAMIC DISC 
CAPACITORS S0V 

Value 1+ 25+10A + 

4.701 .07 Ob 04 


Mei 

39pl 

4701 


.07 ,H .04 
.07 ‘ 


.07 


ICQpi 
I50£ll 
saopl J07 
27dpi 07 
330*1 .07 

iTdol 07 
Wl ml 07 
M22mr ,07 
DOSJmf 07 
.M4Xmf 07 
.Dlmr .07 
D22m1 
,033ml 
047ml 


lml 


.14 


DIODES 


TRANSrSTCRS 

2N2219A J .34 


Vi WT & y±WT CARBON 
5% RESISTORS 


FILM 


12K 
l 3K 
r5* 


13H 

24K 

2.7K 


39«: 
4 3* 
4.7K 
51* 

02« 
6 OK 
7,6* 
02* 
9.1 K 


10K lOOK 1M 

iik itOK 1 1M 

12K 120K 1.2M 

13K 13DH 1.3M 

J5* 1S0K 1 SM 


22* 220* 2-2M 

2'flK 24GK 2.4M 

27* Z7DK Z.7M 

MK SJOK 3W 

33* 330K 3.3M 

HK 380K 3.SH 

>9* 390 K 3-9M 

43* 430K 4.3M 

47* 47DK 4 7M 

SI* 51DK 5.1M 


S1K Q'OK 


MINIMUM ORDER PER 
S pee—any qty S pack 

MINIMUM ORDER PER ' 
IDO pes 

Pflee Per 1QO Pk: 

QTY ’AWT 

100 W 31.70 


TYPE: 

ti> 12S 


VtWT 

use 


74 LS 


74L6DI .32 
74LSD2 .32 
74L603 .32 

74LS04 .33 

74LS05 .32 

74LSO0 .32 
74LSM 35 
74LS10 .M 
74L5I1 .38 

74LS12 .a 
74LS13 32 

74LS14 .55 

74LS15 .35 

74L6M .32 

74LBS1 .» 
74LSZ2 ,3fl 
74L3» .35 

74LS27 .39 

74LE2I .37 
74LSJO 3ft 
74LS32 .40 

T4LS37 ,3ft 
74L33B .39 

741,5+0 46 

74LS+? 05 

74LS47 1.15 

74LB+& r 15 
T+LS41 42 
74LSS4 ,3B 
74LS55 .34 

74LB73 +0 

74LS74 49 

74L&75 83 

74(.eT6 .55 


74LBS2 .75 

74LM3 75 

T4LS05 99 

T4LS107 40 

74LB1D9 50 

74L6112 6Z 
74L&113 52 
74LS114 52 

74LB1Z3 t 05 
74LS1H 70 
74LS12& .70 

74L5T32 .95 
TJLSiOfl 43 
74LST3ft 95 
74 LSI 39 .95 

74LS146 175 
74LS1SI 79 


74L315Z .79 

74L.S153 79 

74LSi54 £.M 
74L3157 1 15 
74LS15B 1 li 
74LS1W 95 
74LS101 .65 

74LS16Z 95 

74LS1S3 .95 

74LS104 1JD 
74LS185 1.10 
74LSIM 7 55 
74LS17D 1.9a 
74LB173 1.35 
74L5174 i.» 
74LS1XS 95 
74LB1B1 2.35 
74L5190 1.15 
74L6H1 1,15 
74LS102 1.15 
74LB193 1.15 
74US15M 1 U 
74 LSI 90 1.1ft 
74LS19S .09 

74LS197 .90 

74LS221 95 

TiL£24a t 05 
74LS241 105 
7+LS241 1.40 
74LS241 1.4ft 
74LS344 l.dfi 
74LS246 2 IS 
74LS261 129 


74LJ5273 1 JOB 
74L.S2G3 i« 
74LS3S5 06 

74L536& 05 

74LS36J 84 

71LS3M ft* 
74LS173 1 05 
74L5374 145 
74LS373 99 
741S37J 1.15 
74L530E 59 

7IL63S0 1 74 
74LS3S1 1 75 
aHJSflS 1 35 
01LS96 134 
01LS97 135 

01LS9S 1.35 



ill 

MM 


Southern Semiconductor carries complete lines of California Com¬ 
puter Systems, GC Electronics, Vector Electronics and Circuit Assembly 
Corp. We stock what we sell. Write or call today for catalog. 


I H HI 

Southern 

»! Semiconduclor, Inc. 

y* W 6030 Unity Drive, Suite J, Norcross, Georgia 30071, (404) 449-6666 


■ Minimum order. $10.00 

’ Ga. residents add 3% sales tax 

■ Dealer OEM and institutional inquiries invited 

■ Prices good in U.SA only 

■ Master card and Visa welcome 



vv_yv 
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mRRK GORDOn 



COMPUTERS 

Atari BOO W 16 K 
4K Mode! IN 
Model If 64K System 
16 K Model III 

DtSK DRIVES 

40 Track 5V* inch dnve 
80 Track 5'* . 

4 Disk Drive Cable 
Lobo w/con trailer 
L obo w/o do n I roller 


DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O, Box 77, Charlestown, MA 02129 (617)491-7505 

OPERATING SYSTEMS 

799.00 N EW DOS by AP P ARAT INC 

. 599. QG N £WOOS+ by APPA RAT J N C 

3499 00 MMS FORTH DISKETTE PRIMER 

87900 NEWDOS80 
VTOS 


314 00 
544 00 
39 00 
Call for price 
Call for price 


PRINTERS 


Epson MX8G. 

Epson MX70 
Okidata Microline 80 
Okidata Microhne 82 
Okidata Microline 83 
NEC 5510 w lraclor 
Diablo 630 


Cali lor price 
Call I Dr price 
479 00 
699 00 
989 00 
2679 00 
249500 

Ml SC HARDWARE 

E x pa nsion int TRS-&QI Ok \ 269 00 

Novanon D-Cal Modem . .16600 

1 6K Memory Kil . 35,00 {2/65 001 
Leedex Monitor 149 00 

LeedexlOQG 169.00 

Leedex Color Monitor 399 00 

Printer Cable for shove 49.00 

ISO'2 IsoEalor 54.00 

AC LINE FILTER 24 00 

280 Sottcard . 289 00 

Rameard 169,00 

Videx BO COL BOARD 2S9.00 

V id ex K8D Enhancer 109 00 

DC Hayes Micro Modem H 310.00 
CCS and 5SM Interf ace 
Cards Call tor price 

STORAGE MEDIA 
Scotch-box 10- 5 1 * 2 7 00 

Me more* bo* 10-5' * , 22 00 

P la slid Storage Box .5.00 

Verbatim S 1 1 25 00 


49 00 
. 99.00 
79.95 
1 35 00 
. 99.00 


BUSINESS SOFTWARE FOR TRS-80. APPLE AND ATARI 

Free enhancements and upgrades to registered owners for the cost of media 
and mailing. 30 day Iree telephone support User reference on request 
Fully Interactive Accounting Package General Ledger Accounts Payable. 
Accounts Receivable and Payroll Report General mg 

Complete Pa c kage | red uires 3 or 4 drives! 4 7 5 00 

I ndtvidual Mod yles I req wires 2 or 3 drives ! 1 25 00 

I eve ntory III requires 2 or 3 d rives) 99. OO 

Mailing Lisl Name A Address 11 {requires 2 drives! 129.00 

I nte 11 igent Term ma I Sys le m ST -SO NI 1 59.00 

The Etectric Pencil Irpm Michael Shrayer l 50.00 

Flie Manag ement Sysi em 4 g 00 

Sort 90 .59.00 

L J K Lei ler Pe rteci (Atari. Apple) 139.00 

DB Master {Apple) l 69.00 

□ isk Business Software available lor Modd III Call fcr price 


FINE PRINT 

TR$ BO is a Tandy Corporation trademark Use of above operating systems 
may require the use of Radio Shack TRS-DQS. Radio Shack equipment 
subject to The will and whim qi Radio Shack 

ORDERING INFORMATION 

We accepi Visa and Mastercharge. We will ship COD certified check, or 
money order only There wilt be a 40 percent deposit required on all COP 
orders over 5300 00 Massachusetts residents add 5 perceni sales tax Stock 
Iq three weeks tor delivery 

TWX #710-320-7693 
For information cal! 617-491 -7505 
To order, call toll-free 1-800-343-5206 

The Company cannot be liable for pictorial or typographic inaccuracies. 
The ahove prices do not include shipping 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government’s GSA Schedule, including 

Apple , Cromemco , Micropolis 
and Seequa Computers 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


Co mputers. 


the dependable store 


257 West Slreet, Annapolis, MD 21401 - (301) 268-6505 
I3A Allegheny Avenue, 1 owson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 - (703) 644-5500 
Callers outside the Washing!on-Baltimore Area 
Please Call (301) 268-5801 

Career Opportunities Available * An Equal Opportunity Employer 


July 20 

Passive-Solar Architecture 
and Computers, Berkeley 
CA. C ALP AS 3 is a computer 
program to model the ther¬ 
mal performance of residen¬ 
tial buildings. It is explained 
in this class for architects, 
engineers, and energy consul¬ 
tants. Contact Sara Bennett, 
Berkeley Solar Group, 3140 
Grove St, Berkeley CA 
94703, (415) 843-7600. 

July 20-21 

Software Engineering, Seattle 
WA, For details, see July 
9-10. 


July 22-24 

Diagnostic Software; Plan¬ 
ning and Design, the Registry 
Hotel, Bloomington MN. 
This is a seminar for design, 
test, and diagnostic engineers 
and managers. Design ex¬ 
amples, lectures, informal 
sessions, and individual and 
group diagnostic-program¬ 
ming sessions are part of the 
course. Tuition is $495, Con¬ 
tact Professor Donald D 
French, Institute for Ad¬ 
vanced Professional Studies, 
One Gateway Center, New¬ 
ton MA 02158, (617) 

964-1412. 


July 27-August 10 

Computer Camp Hast, vari¬ 
ous sites throughout New 
England. For details, see July 
13-24, 


July 29-31 

The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England* 
Seminars on microcomputer 
applications in business, pro¬ 
duction, and education will 
be presented. Topics for con¬ 
ference sessions include hard¬ 
ware availability; software 
packages and development, 
automatic test equipment, ro¬ 
botics and process control. 
Exhibits from major Euro¬ 
pean and American manufac¬ 
turers will also be featured. 
Contact TMAC, 680 Beach 
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St, Suite 428, San Francisco 
CA 94109, (800) 227-3477; in 
California (415) 474-3000. 


August 1981 


August 3-7 

Workshops in Digital Sound 
Synthesis and Processing, 
Digital Music Systems Inc, 
Boston MA. These work¬ 
shops will provide a hands- 
on introduction for elec¬ 
tronic-music composers and 
performers, recording engi¬ 
neers, psychoacoustic re¬ 
searchers, and others who 
work in the digital-audio 
field. The topics to be 
covered are fundamentals of 
digital audio, unit generators, 
automated synthesis and pro¬ 
cessing, nonlinear tech¬ 
niques, digital delay, filtering 
and reverberation, digital- 
audio hardware, and future 
trends. The fee is $300. Con¬ 
tact Digital Music Systems 
Inc, POB 1632, Boston MA 
02110, (617) 542-3042, 


August 10-14 

Reliability and Life Testing, 
University of California, Los 
Angeles, Los Angeles CA. 
Engineers and scientists in¬ 
volved with the reliability, 
design, product assurance, 
quality, and safety aspects of 
components, equipment, and 
systems are invited to attend 
this course. The fee is $775. 
Contact the Short Course 
Program Office, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA 90024, (213) 

825-1047. 

August 10-21 

Computer Camp East, vari¬ 
ous sites throughout New 
England, For details, see July 
13-24, 


August 10-14 

Workshops in Digital Sound 
Synthesis and Processing, 

Digital Music Systems Inc, 
Boston MA. For details, see 
August 3-7. 



D SK 


Program to Recover 
“Crashed” Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette "crashes” and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five ‘‘wards”, each capable of 
performing a specific discette recovery operation. 

• Ward A: Verifies discettes and locks out bad sectors without touching the 

good files that remain, 

* Ward B: Copies whatever can be read from a “crashed 14 file and places it 

into a good file under user control. 

• Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 

replaced by spacer 

■ Ward D: “Un-erases 11 files. That Is, Ward D will recover accidentally erased 
disk hies. 

* Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR win pay for itseif the first time it is used. 


Best of all* DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction is explained in the manual as well as 
prompted by DISK DOCTOR. 


Requires: 48K CP/M, two drives 
needed for complete operation. 

DISK DOCTOR: $100.00 

Manual Alone: $ 10.00 

CP/M Formats: 8" soft sectored, 5 M 
Norths tar, Mfcropohs Mod II, 

Vector M2, Superbrain DD/QD, Apple II + 


MSSm 


mHSSBI I IUl■:i.|:L : 

Jt 


SuperScft 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is 
available) 


First in Sottw3r© TechnoloQy CPJM :REGtsTEBED tra ° ewark digtal research 
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SOFTWARE 


CP/M users specify disk systems and formats. Most formats available. 


ojsk / 

WITH / MANUAL 
MANUAL ! ONLY 


cp m 5 


ARTIFICIAL INTELLIGENCE 


MedicaH PAS-3) .. 

$849/$40 

Dental (PAS-3} 

5849/140 

ASYST DESIGN 

Prof Time Bill.. 

$549/$40 

s' General Subroutine 

$269/530 

* Application utilities 

$439/$30 

COMPLETE BUS. SYSTEMS 

Creator 

$269/$ 25 

Reporter . . . 

$169/520 

Both 

$399/545 

COMPUTER CONTROL 

Fabs (B-tree) 

$159/520 

UltraSort II. 

$159/$ 25 

COMPUTER PATHWAYS 

Pearl (level 1) 

$ 99/525 

Pearl (level 2] 

$299/540 

Pearl (level 3). 

$549/565 

DIGITAL RESEARCH 

CP/M 2.2 

NorthStar 

$149/525 

TRS-B0 Model II (PT) $ 159/535 

Micropolis 

$169/525 

Cromemco. 

$189/525 

PL/1-80 

$459/535 

BT-00 

$179/525 

Mac 

$ 85/SI5 

Sid 

5 65/515 

Z-Sid 

$ 95/S 15 

Tex 

S 70/515 

DeSpool 

$ 50/SID 

DMA 

^ Ascom. 

$149/415 

DMA-DOS 

$179/535 

CBS 

$369/545 

k-' Formula 

$539/545 

GRAHAM-DORIAN 

General Ledger 

5729/540 

Acct Receivable 

$729/540 

Acct Payable 

$729/540 

Job Costing 

$ 729/540 

k-' Payroll II 

$729/540 

Inventory II 

$729/540 

Payroll. . 

$493/140 

1 nventory 

$493/540 

Cash Register 

5493/540 

Apartment Mgt 

$493/540 

s' Surveying 

$729/140 

^ Medical 

$729/140 

^ Dental. 

S729/$4G 

MICRO-AP 

S-Basic 

$269/525 

Selector IV 

$469/435 

MICRO DATA BASE SYSTEMS 

MDBS 

$269/435 

MDBS 

$795/$40 

DRSorORSorRTL 

$269/135 

MDBS PKG 

$1295/560 

MICROPRO 

s' WordStar 

$319/560 

Customization Notes 

$ 89/5 na 

s’ Marl-Merge 

5109/525 

s' WordStar/Mail-M'ergF? 

$419/565 

DataStar 

$249/560 

WordMaster 

$119/540 

Slide rSort 1 

$199/540 


[New items or new prices] 


MICROSOFT 

^ Basic 80 $289/530 

Basic Compiler $323/530 

Fortran-80 $349/$30 

Cobol-80 $574/430 

M'Sort. $124/430 

Macro-00 $144/420 

Edit-80. $ 04/420 

M uS imp/ M u Math 5 2 24/$ 25 

MuUsp-60 $ 174/420 

ORGANIC SOFTWARE 

TextWnterlll *111/420 

DalgBook II $269/525 

Milestone . . *269/425 

OSBORNE 

General Ledger $ 59/$20 

Acct Rec/Accl Pay * 59/520 

Payroll w/CosI $ 59/520 

AII3 *129/560 

All 3CBASIC-2 $199/$ 75 

PEACHTREE* 

General Ledger $399/540 

Acct Receivable $399/$40 

Acct Payable $399/540 

Payroll $399/$ 40 

Inventory $399/540 

s' Surveyor $399/$40 

Property Mgt $799/$ 40 

CPA Client Write up $799/540 
Mailing Address $349/540 

SOFTWARE WORKS 

Adapt (COOS to CP/Ml $ 69/* n a 
Ratfor $ 86/Sna 

SOHO GROUP 

MatchMaker $ 97/520 

Worksheet *177/520 

STRUCTURED SYSTEMS 

GLorARorAPorPay $599/540 
1 n ventory C ontrol $599/*40 

^ Magic Worksheet *219/440 

Analyst $l99/*25 

s' Letterighl *179/425 

OSort $ 89/520 

SUPERSOFT 

s' Diagnostic i $ 49/520 

Diagnostic It $ 84/520 

S Disk Doctor $ 84/520 

Forth [8080 or Z80) $149/425 

^ Fortran $219/530 

s' Fortran w/Ratfor $289/$35 

Other less 10% 

TCS 

GLor AR or APorPay $ 79/$ 25 
All 4 5269/599 

UNICORN 

^ Mince $ 99/525 

s' Scnhble $ 99/525 

^ Both $189/550 

^ Amethyst $299/575 

WHITESMITHS 

"C" Compiler $600/$30 

Pascal find XI 5850/545 

DATA BASE’ 

F MS-80 *049/545 

dBASEU 5629/550 

Condor *599/$ 30 

v* Condor 11 5899/550 

^ Access/B0 4749/550 


Adttl 5 


PASCAL 1 


Pascal/MT+ 

5429/530 

Pascal/Z 

$349/530 

Pascal/UCSD. . 

$299/530 

Pascal/M 

S149/520 

"WORD PROCESSING" 

WordSearch 

5179/525 

SpellGuard. 

*229/525 

^ VTS/80 

5259/565 

Magic Wand 

*289/545 

Spell Binder 

5349/145 

"OTHER GOODIES’ 


^ The Last One 

5549/$95 

s' SuperCalc 

$269/550 

^Target 

5189/530 

BSTAM 

$149/515 

Tfhy“C'\ 

$ 89/$50 

Tiny “C" Compiler 

$229/550 

CBASEC-2 

5 98/520 

Nevada Cobpl 

$129/525 

MicroStat 

5224/520 

V* Vedit 

$105/$ 15 

ESQ-1 

$1349/550 

MiniModel 

5449/550 

SlatPak 

$449/540 

Micro B + 

$229/520 

s' Raid 

5224/$35 

String/80. 

$ 84/120 

String/80 (source) 

. $279/$ns 


1 APPLE II® 

INFO UNLIMITED 


v* EasyWriter 

$224 

** Datadex 

$349 

Other 

Jess 15% 

MICROSOFT 


^ Softcard [Z-80 CP/M) 

$259 

Fortran 

$179 

s' Cobol 

$499 

MICROPRO 


s' Wordstar 

$269 

s' Marl Merge 

$ 99 

s' Wordstar/Mail Merge 

$349 

SuperSort 1 

.5159 

PERSONAL SOFTWARE 

VisicaIc . 

$ 99 

Visicalc II 

$159 

CCA Data Mgr 

$ 84 

Desktop/Plan 11 

5159 

ViSiterm 

5129 

Visidex 

5159 

Visiplot 

$149 

Visitrend/Visiplol 

5229 

Zork 

5 34 

PEACHTREE f 


General Ledger 

.$224/540 

Acct Receivable 

$224/540 

Acct Payable 

.$ 224/540 

Payroll 

$224/540 

Inventory 

$224/540 

OTHER GOODIES 


^ dBASE II 

.$289/150 

S VU #3 [use w/Visicalci 5 49 

Super-Text H 

5127 

Data Factory 

*129 

s DB Master 

5164 

OEM [complete 


accling] 

$399 

Ledger Plus 

$549 

Charles Mann 

less 15% 

STC 

less 1 5% 


ORDERS ONLY—CALL TOLL FREE ViSA - MASTERCHARGE 
t-800-854-2003 ext 823 * Calif. 1-800-522-1500 ext 823 

Overseas— add $10 plus additional postage - Add $2 50 postage and handling per each item ■ California 
residents add 6% sales tax * Allow 2 weeks on checks. COD ok - Prices subject to change without notice 
All items subject to availability * — Mlgs Trademark 


THE DISCOUNT SOFTWARE GROUP 

6520 Seims Ave. Suite 309 ■ Los Angeles. Ca 90028 * (213) 666-7677 
Int i TELEX 499-0032 BVHL Attn D^cSofl * USA TELEX 194-634 BVHL Attn- DtscSoh ■ 
TWX 910-321-3597 BVHL Attn DiscSofl 


August J7 21 

Workshops in Digital Sound 
Synthesis and Processing, 

Digital Music Systems Inc, 
Boston MA. For details, see 
August 3-7* 

August 24-27 

Software Design, Reliability, 
and Testing, Sheraton Motor 
Inn, Lexington MA. This 
four-day seminar for en¬ 
gineers, programmers, and 
technical managers examines 
concepts and techniques for 
developing and testing reli¬ 
able, cost-effective software. 
The conference also addresses 
management concerns and re¬ 
commended policies. Tuition 
is $600, which includes 
course notes, luncheon, re¬ 
freshments, and an evening 
reception. Contact Professor 
Donald D French, Institute 
for Advanced Professional 
Studies, One Gateway Cen¬ 
ter, Newton MA 02158, (617) 
964-1412. 

August 24-28 

The Seventh International 
Joint Conference on Artificial 
Intelligence, University of 
British Columbia, Vancouver 
British Columbia, Canada. 
This conference examines 
computer applications of 
medical diagnosis, computer- 
aided design, robotics, pro¬ 
grammable automation, 
speech understanding, vision, 
and other artificial-intelli¬ 
gence-related topics. A 
tutorial program and artifi¬ 
cial-intelligence exhibits are 
to be presented. For more in¬ 
formation, contact Louis G 
Robinson, American Associ¬ 
ation for Artificial Intelli¬ 
gence, Stanford University, 
POB 3036, Stanford CA 
94305, (415) 495-8825, 


August 25-28 

Vector and Parallel Proces¬ 
sors in Computational 
Science, C heste r, Engla nd. 
The conference will concen¬ 
trate on hardware, software, 
algorithms, applications, and 
case studies concerning vec- 
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tor and parallel processors. 
For information, contact Mrs 
S A Lowndes, Science Re¬ 
search Council, Daresbury 
Laboratory, Daresbury, 
Warrington, WA4 4AD, 
England. 

August 26-29 

The Fifth Annual National 
Small Computer Show, New 
York Coliseum, New York 
NY. Daily lectures and a five- 
hour executives-only seminar 
will be featured. The ex¬ 
ecutive seminar is designed 
for upper-level managers 
who need an introduction to 
the understanding, acquisi¬ 
tion, and use of computers in 
business. The registration fee 
for the show is $10 per day. 
The seminar for executives is 
$200, which includes all ma¬ 
terials and show registration. 
For information, contact the 
National Small Computer 
Show, 110 Charlotte PI, En¬ 
glewood Cliffs NJ 07632, 
(201) 569-8542. 

August 28-30 

Personal-Computer Arts 
Festival '81 (PCAF r Sl), 
Philadelphia Civic Center, 
Philadelphia PA. PCAF '81 
will include technical ses¬ 
sions, demonstrations, and 
exhibits. Also featured is the 
annual computer-music con¬ 
cert and computer-graphics 
film and video show, PCAF 
'81 is being held in conjunc¬ 
tion with the Personal Com¬ 
puting Show '81 * For com¬ 
plete details, contact PCAF 
'81, FOB 1954, Philadelphia 
PA 19105. 


September 1981 


September-December 

Four Seminars from Manage¬ 
ment Information Corpora¬ 
tion (MIC), various sites 
throughout the US, These 
seminars are designed for 
businesspeople who need an 
introduction to system selec¬ 
tion and use. For a complete 


MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 



DIABLO 


MO 


The Diablo- Model 650 is a reliable, high quality, full- 
character serial printer for anyone who is seeking superior 
print quality at a low cost This is the first Diablo printer to 
oiler complete interchangeability between metal and 
plastic print wheels, Arid the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility. 
Every aspect of the Diablo 650 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self-test extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 

With Adjustable Forms Tractor add $200.00 


TELEVIDEO 


950 


Before you buy any advanced video terminal investigate 
the new TVt 650. Here’s a partial list of features complete 
editing (insert, delete, and erase), smooth scrolling, split 
screen with line look, programmable Junction keys, 15 line- 
drawing graphics charcters, sharp 14 x 10 character 
resolution, 25th display line (for terminal status, function key 
labels, or messages from the host computer), buffered 
auxiliary port, up to four pages of memory (I page stan¬ 
dard), and baud rates to 19.2kB. For operator convenience 
there is a non - glare til table screen and a detachable 
keyboard. A built - in modem (300 baud with keyboard 
dialing) is available for timesharing applications 

$995.00 



TEXAS INSTRUMENTS 


ANADEX 


DP-9500/9501 


810/2 

(includes upper/lowei case 
option) 

810/2 VFC/CP 

(includes ti/1 case, forms 
control 8t compressed print) 


$1,549.00 


Standard features include expanded and com¬ 
pressed print, underlining, true lower-case 
descenders, R5-232C, Parallel, and 20mA inter¬ 
faces. fast bi-directional printing, and high- 
$1,679.00 resolution graphics. 


$1,299.00 


PRINTERS 


CJLT.’s 


ANADEX 


DP9000 $1199 

DP-9001 $1199 

Just like the 9500/9501, but 5 
inches narrower. Uses paper 
up to 95 inches wide. 


DIABLO 


1640 RO $2469 

Uses plastic daisywheels, 
prints up to 45 c.p.s. 

1650 SO $2799 

Uses metal daisywheels, prints 
up to 40 c.p.s. 


NEC 


High Quality. 55 c.p s 

5510 $2595 

Serial Interfere 

5580 $2595 

Parallel Interface 


TeleVldeo 

912C 

$ 699 

920C 

$ 749 

SOROC 


IQ, 120 

$ 689 

10140 

$1099 

IQ 135 

$ 849 

NEWI Microprocessor 


controlled programmable 

function keys. 


c. rroH 


crrioo 

$1625 

SO or 132 columns 


Advanced Video Standard 

DEC 


VT-lOO 

$1650 


TELEPRINTERS 

DEC 

LA 34 $ 969 

Dot-matrix. 30 c.p.i Adjustable 
character sizes Be tine spacing, 

LA34AA $1099 

Includes programmable forms 
length control. 

TELETYPE _ 

43 $ 999 

Very reliable 30 c.p.s. 
teleprinter. Ideal for use with 
500-baud acoustic couplers or 
modems. 

DIABLO _ 

1640 KSR S2699 

Uses plastic daisywheels, 
prints up to 45 c.p.s, 

1650KSR $2799 

Uses metal daisywheels, prints 
up to 40 c.p.s. 


NEC and DIABLO prices include forms tractor. 


To Order: Send check to MTCROMAIL, P.O. Box 3297. Santa Ana, CA 92703, Personal or company checks 
require two weeks to dear Visa/MasterCard accepted COD. requires a 15% deposit. Handling: Add 3% to 
orders less !han $750. 2% lo orders 3751 ■ 32,000.1% lo orders over 32.000. NOTE- Handling charges aie 
waived on orders prepaid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. 


cinicRamL, 


P.O, Sox 329? 

Santa Aria, CA 92703 
Phone: 714/731-4338 
TWX: 910 595 1146 
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ENTREPRENEURS 

lyrPl I r I I MORE THAN EVER IN THE MICRO- 

■ m kftr computer industry. 

The shortage of knowledgeable dealers/distributors is the problem of microcomputer 
manufacturers Over 300 new systems houses will go into business this year, but the number 
fatlsshort of the 1200 needed It is estimated that the nationwide shortage of consultants will be 
over 3000 by 1901 The HOW TO manuals by Essex Publishing are your best guide to start 
participating in the continued microcomputer boom 



$36. 


HOW TO START YOUR OWN SYSTEMS HOUSE 

6th edition. March i960 

Written by the founder of a successful systems house, this 
fact-filled 220-page manual covers virtually all aspects of 
starting and operating a small systems company It is abundant 
with useful, real-life samples contracts, proposals, agreements 
and a complete business plan are included in full and may be 
used immediately by Ihe reader 

Proven, field-tested solutions to the many problems facing the 
small systems house are presented 
From the contents 

• New Generation of Systems Houses * The SBC Marketplace 

• Marketing Strategies • Vertical Markets & lAPs * Competitive 
Position/Plans of Major Vendors * Markei Segment Selection & 
Evaluation * Selection of Equipment S Manufacturer • Make or 
Buy Decision • Becoming a Distributor • Getting Your 
Advertising Dollars Worth * Your Salesmen Where to Find 
Them » Product Pricing • The Selling Cycle • Handling the 12 
Most Frequent Objections Parsed by Prospects * Financing for 
the Customer * Leasing * Questions You Will Have to Answer 
Before the Prospect Buys * Producing iheSystem • Installation. 
Acceptance. Collection * Documentation * Solutions to the 

Service Problem * Protecting Your Product * Should You Start Now? • How to Write a Good 
Business Plan * Raising Capital 


COMPUTER 

CONSULTANT 


HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 

by Leslie Nelson. 2nd revised edition, Jan 1981 
Independent consultants are becoming a vilaily important factor 
in the microcomputer field, filling the gap between thecomputer 
vendors and commeixial/mdustrial users The rewards of the 
consultant can be high freedom, more satisfying work and 
doubled or tripled income HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back¬ 
ground information and step-by-step directions for those 
interested to explore this lucrative field: 

• Established consulting markets • How lo get started • Itemized 
start-up costs ■ Are you qualified'? ■ Beginning on a part-time 
basis * The Marketing Kit * Should you advertise? * Five 
marketing tips * Getting free publicity • How much to charge 

* When do you need a contract^ * Sample proposals * Which 
jobs should be declined • Future markets • The way to real big 

money • Avoiding the legal pitta! Is * How consultants associations can help you • The National 
Register of Computer Consultants • How others did it real-lifesample cases * and much more 


ESSEX Publishing 


$26, 


No. 16 



FREE-LANCE SOFTWARE MARKETING 3rd edition. June i960 
Writing and selling computer programs as an independent is a 
business where * you can get started quickly, with little capital 
investment » you can do it full time or part time • the potential 
profits are almost limitless Since the demand for computer 
software of all kinds is growing at an explosive rate, the 
conditions for the small entrepreneur are outstanding 

This manual will show you how to sell your own computer programs 
using these proven techniques * direct to industries • through 
consulting firms • through manufacturers of computer hardware 
• in book form * mail order ■ through computer stores, It will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou¬ 
sands of dollars, down to simple accounting routines and games 
for personal computers 

The book will guide you step by step through the process of 
$30. No. 32 marketing, advertising, negotiating a contract, installing software, 

training users and providing maintenance and support It also contains sample software contracts 
that have been used in actual software transactions Also included are tips on how to negotiate 
with a large corporation, ways of avoiding personal liability, techniques for obtaining free computer 
time and hints on how to run a free-lance software business while holding a full-time job 


schedule of seminars, fees, 
and locations, contact Carrol 
Bell, c/o MIC, 140 Barclay 
Or, Cherry Hill NJ 08034, 
(609) 428-1020. 

September 1-3 

Computerized Office Equip¬ 
ment Expo (COEE), Civic 
Center, Atlanta GA. COEE 
provides a forum where the 
owners and executives of 
small and large businesses 
can learn about office auto¬ 
mation. Office equipment for 
word processing, record stor¬ 
age and retrieval, and 
micrographics will be ex¬ 
hibited. Contact Cahners Ex¬ 
position Group, 222 W 
Adams St, Chicago IL 60606, 
(312) 263-4866. 


September 9-11 

Eurographics f 81, Technical 
University, Darmstadt, West 
Germany. Almost seventy 
exhibitors are expected to at¬ 
tend this computer graphics 
show. Detailed information 
can be obtained from Die- 
bold Deutschland GmbH, 
Attn; Dr H J Grobe, Feuer¬ 
bach strasse 8, D-6000 Frank¬ 
furt/Main, West Germany. 

September 10-13 

Mid-West Computer Show, 
McCormick Place, Chicago 
IL. This show features office 
systems, data- and word-pro¬ 
cessing equipment, telecom¬ 
munications equipment, 
microcomputers, computer 
graphics, peripherals, and 
other related supplies. For in¬ 
formation, contact the Na¬ 
tional Computer Shows, 824 
Boylston St, Chestnut Hill 
MA 02167, (617) 739-2000, 


ESSEX PUBLISHING CO. Depi a mmm 

285 Bloomfield Avenue * Caldwell, N.J. 07006 1 igr 1 

Order books by number Send check money order iU S Si VISA or Master Charge it Publisher pays 4ih 
class shipping For UPS shipping (USA only! add $1 00 pet book For Air Mail shipping add $2 50 per book in 
imp USA 56 00 m Mexico and Central America Si2 00 pet book elsewhere N J resrdents add 5% sales tax 
□ No 10 PNo IB □ No 32 □ Cheuk enclosed OCrediicard Dfllh class QUP5 □ Air 

Name___ 


Address 
City_ 


, ,, _ State 


2ip 


Card n ___________ 

For faster shipment on credit card orders call f2011 783-6940 between 9 and 5 Eastern lime 


Exp. 


September 14-17 

Productivity—An Urgent 
Priority, Capital Hilton 
Hotel, Washington DC. This 
conf erence is intended to pro¬ 
vide a focus on productivity 
throughout the computer in¬ 
dustry. General inquiries for 
program information should 
be addressed to Compcon 
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Fall '81, POB 639, Silver 
Spring MD 20901, (301) 

589-3386. 


September 15-17 

WE5CON/81, Brooks Hall, 
Municipal Auditorium, and 
Hilton Hotel, San Francisco 
CA. Sessions on communica¬ 
tions, components anti de- 
vices, computer and micro¬ 
processor hardware and soft¬ 
ware, office automation, and 
memory systems will be pre¬ 
sented. Computer equipment 
and related products exhibits 
will be featured. Contact 
Electronic Conventions Inc, 
Suite 410, 999 N Sepulveda 
Blvd, El Segundo CA 90245, 
(213) 772-2965. 

September 1&18 

Diagnostic Software: Plan¬ 
ning and Design, Boston MA, 
For details, see July 22-24. 

September 16-18 

The Engineer as a Com¬ 
municator, Crystal City Mar¬ 
riott, Arlington VA. This 
conference will feature dis¬ 
cussions on communications 
technology, information 
gathering, storage, and re¬ 
trieval, using computers in 
technical communications, 
and other related topics. 
Contact Dr Daniel Rosich, 
School of Business Ad¬ 
ministration, University of. 
Connecticut, Stamford CT 
06903, (203) 3224673. 


September 24-25 

Microprocessors: Hardware,, 
Software, and Applications, 
Worcester Polytechnic In¬ 
stitute, Worcester MA. 
Among the courses to be of¬ 
fered are hardware and soft¬ 
ware basics, selection and 
evaluation of microproces¬ 
sors, memory and input/out- 
put systems, multiprocessor 
systems, real-time system 
design, and circuit testing and 
debugging. For more infor¬ 
mation, contact Ginny 
Bazarian, c/o Office of Con¬ 
tinuing Education, Worcester 



SUPERBRAIN 

QD - ONLY 


2950 


Buy Factory Direct ond Save! Direct from 
Intertec to you at the best prices In the country! 
FREE1 Word processing or single accounting program with 
purchase of 64k Superbrain at $2650. 


SUPERBRAIN 5mb Upgrade kit . . . . . * . ^2995 


includes ST-506 5 ■ 5mb Hard dish. controtler. brackets., cobles. CP/M and DOS diskette 


SUPERBRAIN 64k Double density • • • . . . 2650 
HARD DISK 10mh“K e 995 . $ 3395 


N0RTHSTAR COMPUTERS 

HORIZON II 

32k Density Reg. £3695 ^2750 

HORIZON II 

32k Density. Reg £3995 ^2965 

TERMINALS 

Intertube II! KJTms . $ 720 

Emulator g rte £ C B95.... $ 720 

PRINTERS - DOT MATRIX 
Lowest Prices! 

MPI 88G . . . . - LIST S74S *550 

MPI 99G. *750 

COMET C Hoh with R5232 . . . Reg S 995 *450 

COMET II Parallel ...... Reg S135G ‘825 

EPSON MX80 Parallel. . . Reg s 645 ‘465 

EPSON MX80 RS232 ... Rag & 720 ‘525 

PRINTERS -WORD PROCESSING 

STAR WRITER Parallel . . . Regs2195 ’1495 
STARWRITER RS232 . . . Reg $2395 ’1650 
STARWRITER II 45cps . . Reg $2795 M79S 

XYMEC Parallel. Reg. $26 50 *1995 

XYMEC RS232 .. . Reg .$2875 *2165 

NEC 5510. ‘2535 

WORD PROCESSING 

Word Star.*320 

Mail Merge.*110 

VTS 80.*449 

Benchmark.*490 

Spellguard.*225 

Word Pro.M70 

NAD Mail List Slruclured Systems. ‘100 

MVF Mailer.MOO 


HORIZON II 

64k Density Reg £4195 ^31 25 

HORIZON II 

64k Density. Reg $4495 3325 

DISC DRIVES 

5 mbyte 5Vt" Hard Disk ST-506 
from Seogote Technology 

LIST $1500 ONLY. ..*1300 

FLOPPY DISC 5% 

Tonden TM 100-1 single Sided. Double Density *225 
TM 100-2 DouDle Sided. Double Density *395 

SOFTWARE N0RTHSTAR 

25 % 

ACCOUNTING PLUS 

by Systems Plus 

Accounts Receivable, Payroll, Accounts 
Payable, Inventory, General Ledger, Soles 
Order Entry, Purchase Order Entry. 

Each *395 

PEACHTREE 

A/R, A/P, G/L, P/R, INV .. . ea. *395 
CPA, Property Mgmt.ea. ‘795 

MVF PROGRAMS 

Restaurant Inventory.‘250 

Client Billing.‘450 

DBMS PROGRAMS 

Condor 1.‘550 

Data Star.‘225 

FMS-80.‘395 

C Basic Compiler.$110 

Microsoft Basic.$325 


'C/PM is trademark of Digital Research U.S. International Deoier inquiries Invited 


To Order Call (206) 453-8159 «§ **» 

Mostercbarge VISA add: 3%. No CO D S All prices FOB origin 

PACIFIC COMPUTER BROKERS 


11056 Palatine North, Seattle, WA 98133 


Circle 295 on inquiry card. 
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High Resolution, Low Cost, Real Time Plotting... 
Stand Alone Card!!! 

“VIDEO DIGITAL OSCILLOSCOPE PLOTTER” 


It plots directly on a video monitor or television*: Requires NO SOFTWARE! 

It plots and stores 8 Bit data from any parallel output, including: 

* A/D Converters • Computer Outputs • Logic States • Data Streams 
Couple It to a digital data source to form a STAND ALONE: 

• Dig! ta I S torage Osci I to s cope • La bora to ry Plotter 

• Computer Plott or ■ Data Acquleltlon A Display Syst em 

It reads out stored traces Into any 8 BH patatfai COMPUTER INPUT or HARD COPY 



Use the 360A CARD by Itsetf to store 2 Independent 258 x 512 HI. Res. traces. Or, add 
up to 7 ADDL. CHANNEL CARDS (3G0X), each with dual memories, for up to 16 Inde- 
pendent traces. 


* 256 * x 512 h. High Resolution Display or sach trace memory 

* 0 to 5 MHz polm platting rate: Points are plotted In Y-T format. In Real Time 
■ Choice of plol modes: Dor Connect". 'Individual Points", ' r Curva Shading" 

* Choice of sweep modes: " Auto-Erase ", Auto^Retraoe", "S/ngfe Sweep e Manual" 

* Displays an Electronic Reference Grid with variable spacing and brightness 

* 5T2 word or 1024 word selectable record length 

* Independent I race memories allow "Selective Erase/ Write & Display" of traces 

* Universal Tri-State output. B Bit parallel, Interfaces easily to Computer I/O 

* NTSC Composite Video Otrfjuufr 1,5 volt p-p Into 75 ohms 

* Requires 5 volte at 1 amp: Board Is fully socketed and solder masked. Gold contacts, 

Boards assembled snd tested, with user's manual: 

MAIN SYSTEM CHAN NELwi DUAL TRACE MEMORY,.........„ CQ 3*0A .*m 

ADDITION ALCHANNEL w/ DUAL TRACE MEMORY.......CQ 380X... SI89 

Card Edge Connector for above (100 pins)...CQ P50.5, 


CONLEY GRAPHICS 


P.O. Bo* 395, El Cerrito, CA 94530 


* Us/ng an RF module tor. California Residents add 6% Sates Tax. Aft Orders add 3 % Shipping. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple > Cromemco , Micropolis 
and Seequa Computers 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


products represented. 


QmDuteffs, 

* l*! 


the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, Ml) 21204 — (301) 296-0520 
9330 Georgia Xvenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 BacKlick Road, Springfield, VA 22150 — (703) 644-5500 
Callers outside the Washington-Balt ini ore Area 
Please Call (301) 268-5801 

Career Opportunities Available * An Equal Opportunity Employer 


Polytechnic Institute, Wor¬ 
cester MA 01609, (617) 

753-1411, ext 517, 

September 24-27 

Mid-Atlantic Computer 
Show, Washington Armory, 
Washington DC. For details, 
see September 10-13. 


September 30-Oetober 2 

Data and Telecom mu nica* 
tions Expo '81, Rhein-Main- 
Halle, Wiesbaden, West Ger¬ 
many. This exhibition and 
conference will cover all 
areas of technology in data 
handling and distribution and 
telecommunications. Power 
supplies, processors, soft¬ 
ware, terminals, cables, test 
equipment, and modems are 
some of the items that will be 
exhibited. Contact Kiver 
Communications S A, UK 
Branch Office, Millbank 
House, 171/185 Ewell Rd, 
Surbiton, Surrey, KT6 6AX, 
England. ■ 


BYTE's Bits 


Engineering 
Design Data on Tap 

How do scientists, engi¬ 
neers, and technicians resolve 
conflicts in research mater¬ 
ials? Many find help at Pur¬ 
due University's Center for 
Information and Numerical 
Data Analysis and Synthesis 
(CINDAS). CINDAS evalu¬ 
ates and resolves conflicts in 
published information and 
concludes what should be 
transmitted as valid. The ser¬ 
vice cuts through the incon¬ 
sistencies found in research 
materials, especially in beat, 
electrical, electronic, mag¬ 
netic, and optical studies. 

When a conflict is deemed 
resolved, the information is 
entered into the CINDAS 
data banks, which now have 
more than 180,000 indexed 
and coded entries. Each year 
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CINDAS adds more than 
10,000 new citations from 
well over 8500 unclassified 
sources. 

The service also has prop¬ 
erty-measurement labora¬ 
tories offering analytical ser¬ 
vices and technical assis¬ 
tance, In addition, retrospec¬ 
tive searches, document re¬ 
production service, and data 
publications can be obtained. 

For inquiry services, con¬ 
tact CINDAS, Purdue Uni¬ 
versity, 2595 Yeager Rd, 
West Lafayette IN 47906, 
(800) 428-7675; in Indiana 
(317) 463-1581, 


Call for Papers 

"Reliability in Electrical 
and Electronic Components 
and Systems'" is the theme for 
the Fifth European Con¬ 
ference on Electro technics* 
The conference will be held at 
the Technical University of 
Denmark June 14 through the 
18, 1982, 

The program committee is 
soliciting papers on reliability 
theory, management and ec¬ 
onomic issues, human and 
legal aspects, energy process¬ 
ing, and communication data 
and signal processing. Three 
copies of a one- or two-page 
summary in English (the con¬ 
ference language) should be 
submitted by September 1, 
1981. The papers will be ac¬ 
cepted on the basis of the 
summaries. Authors transfer 
their copyright to the con¬ 
ference after submission of 
the article * 

The conference program 
will be designed for electrical 
and electronic engineers, 
marketing experts, and those 
concerned with research and 
development, manufac¬ 
turing, and applications of 
electrical and electronic 
systems. Contact DIEU, 
Danish Engineers' Post 
Graduate Institute, The 
Technical University of Den¬ 
mark, Bldg 208, DK-28G0 
Lyngby, Denmark*® 



DIAGNOSTICS 

Diagnostics II is SuperSoft’s expanded Diagnostic package. 

Diagnostic N builds upon the highly acclaimed Diagnostics I. It will test 
each of the five areas of your system; 

Memory Terminal Printer CPU Disk 



System Log JM 


3 /0 AM. - OU&L&tyy / r .W~ 






Pt/t&A/esncs fyt. v £ 




Every test is expanded. 

Every test is "submit"-able. A "submit*' file is included in the package which 
"chains" together the programs in Diagnostics II, achieving an effective 
acceptance test. AM output can be directed to a fog file for unattended operation, 
for example over night testing. Terminal test is now generalized tor most crt 
terminals. A quick test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features, 
including: 

• default to the size of the CP/M Transient Program Area (TPA) 

• printout of a graphic memory map • burn in test 

• bank selection option * memory speed test 

Diagnostics’ll still includes the oniy CPU test for 8080/8085/Z80. 

A Spinwriter/Diablo/Qume test has been added* which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as weil as its ASCII 
printing features. ( Serial Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price; $100.00 (manual only); $15.00 
Requires: 32K CP/M 

CP/M Formats: 8" soft sectored, 5" Northstar, 5" Mieropolis 
Mod II, Vector MZ, Superbrain DD/QD 


SuperSoft 



All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.0. BOX 1626 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


CP(M REGISTERED TRADEMARK D1GTAL RESEARCH 


First in Software Technology 
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IIMFOSOFT Has a Better VA/ay 



Run your NodhSfc^ Basic Programs in a 
CP/M environment with 



□up FMorthstar Basic Interface is easily installed 
using your current Northstar Basic 



l Mofthslaf is a fastened [mrlpnvifk of IMwthslnr Cocnpulefs 
CP/M IS a fetjtsfenjd trademark ol Difulal Research. CA 


Don’t Have CP/IVI? 

* SPECIAL. COMB ll\l ATI OIM OFFER* 


NSBASIC Interface and CP/M® 
Compatible I/CDS™ operating system 
with ell the utilities ready 
to run on your Horizon 



Clubs and 
Newsletters 


Software 

Maintenance 

Techniques 

The first issue of Software 
Maintenance Techniques , a 
new quarterly newsletter de¬ 
voted to maintaining pro¬ 
grams and systems, is avail¬ 
able free upon request. The 
publication acts as a focal 
point for the collection and 
distribution of knowledge 
about maintenance. 

Each issue presents topics 
applicable to all levels of data 
processing and to all data- 
processing systems. Software 
Maintenance Techniques has 
articles on the latest modifi¬ 
cation tools and approaches. 

Reader contributions are 
invited. Subscriptions are $20 
per year. Contact EduCo 
Corporation, 6777 Wads¬ 
worth, Suite 102, Arvada CO 
80003, (303) 424-4425. 


Club Apple 
de Quebec 

Club Apple de Quebec 
meets every Monday at 7 
PM. The club's principal in¬ 
terest is languages, but it will 
review everything from hard¬ 
ware to games. Fees are $5 
per month {Canadian funds}* 
For complete details, con¬ 
tact Octavio Prieto-Cox, 
Club Apple de Quebec, 1575 
De Niverville, #4, P Q, GlJ 
4Z7, Canada, (418) 663-3241; 
or Socle te dlnformatique 
Amateur du Quebec, c/o 
Club Apple de Quebec, FOB 
9242, SteJFoy, P Q, G1V 
4B1, Canada. 


Flint 6500 
Users Group 

The Flint 6500 Users Group 
can be contacted at POB 
4310, Flint MI 48504; or by 
calling R Riley (313) 
695-1117, weekdays from 7 
to 8 PM* 
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Computer Club 
in Delaware 

DUMPS (Delaware Users 
of Micro-Processor Systems) 
is a group of enthusiasts in 
northern Delaware, DUMPS 
has a program exchange and 
supports different microcom¬ 
puters. Contact John T Lund, 
901 Centre Rd, Westover 
Hills, Wilmington DE 19807, 
(302) 655-1854. 


Apple 

Group for Teachers 

The Apple for the Teacher 
group promotes the educa¬ 
tional uses of Apple com¬ 
puters. Its primary interests 
are in computer-aided in¬ 
struction, special education, 
and funding sources for 
educational uses of the 
Apple. A journal, Apple Edu¬ 
cators Newsletter , is pub¬ 
lished. 

For additional informa¬ 
tion, contact Ted Perry, 5848 
Riddio St, Citrus Heights CA 
95610, (916) 961-7776. 


Educational 

Electronics 

Educational Electronics is a 
new monthly newsletter with 
information on advances in 
technology for educational 
purposes. It focuses on the 
development of computer 
hardware and software for 
instructional and administra¬ 
tive purposes. Also included 
is material on information-re¬ 
trieval systems, voice synthe¬ 
sis, speech control, audio-vi¬ 
sual equipment, and mater¬ 
ials for training the handi¬ 
capped. 

Educational Electronics 
keeps track of research and 
development programs with¬ 
in the manufacturing com¬ 
munity. Information about 
grants, legislation, and gov¬ 
ernment trends affecting edu¬ 
cational technology and 
reviews of new products are 
featured. Subscriptions are 
$60 per year. 



T.M. 


M/PLUS 

Indexes and Sorts WordStar 


DocuMate/Plus™ Features . *. 

• 8-Level Indexing 

• Table of Contents Generation 

• New Self-Contained Sort Feature 

• "See” and "See Also” References 

• New Output Format Control 

• New Cross-Document index 
Generation 

DocuMate/Plus generates completely col¬ 
lated tables of contents and alphabetical 
multi-level indexes from WordStar™ text 
files of any length ... as detailed as you 
desire. 


DocuMate/Pius is refreshingly easy to use, 
and its internal sort feature can save you 
the cost of an expensive stand-alone sort 
program. Just type simple DocuMate com¬ 
mands right into your text file. DocuMate/ 
Pius's “Extract" feature automatically 
finds and places ail index references in a 
separate work file for sorting and collating. 

DocuMate/Plus builds master Indexes for 
many documents, such as research notes, 
books and articles, speeches, hardware 
and software documentation, and busi¬ 
ness correspondence 


DocuMate/Plus is today’s most flexible indexing program 
available for professional word processing. 

DocuMate/Plus is available on standard 8" CP/M and 5%" Northstar diskettes. 


* DocuMate/Plus Program with Manual_, *..__ $125,00 

* Manual Only ,. ...... $ 10.00 


* Special Pricing to update existing DocuMate users. 


THE ORTHOCODE CORPORATION 
P.O. Box 6191 * Albany, CA 94706 
(415)832-8175 

The Tex [ware Company 



■ WordStar is a trademark of MicroPro International* ■ CP/M is a trademark of Digital Research 


FINDING SOLUTIONS 
AND BEING COMPETITIVE 
IS OUR BUSINESS. 

Having problems and looking for a 
computer to help solve them? 

Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take it or Leave i( with Low 
price. At Omega we don't believe 
that you should have to make a 
choice. Yes, we're in business to sell 
products but also, to solve your 
problems. Our prices will be the 
lowest possible. Our support and 
product quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 



ppkz computer 

Authorized Dealer 


APPLE 111.SCALt 

APPLE II "PLUS' 48K S116*9.95 

HEWLET PACKARD 95 or 83 $ CALL 

APPLE It ACCESSORIES: 

Disk II with contriver ......... £ 535.00 


Disk II 2nd drive 

Graphics Tablet. 

Language System with PASCAL 

Silentypa Printer W/Int. 

Integer Firmware Card . 

Microsoft Z-00 Soflcard 
Videx videoferm 80 col Card .. 
Sanyo 12 Green Monitor 


455 00 
66500 
395.00 
526 00 
152.00 
259 00 
279.00 
269.00 


Supplies' 

Scolch Diskettes - Best ol Qualify 1 
price per box of {10) 

744-0, 10, 32 ..£ 27. 

74(H) SS/SP 0 Sector .31. 

741-0 SS/DD 0 Sector. 37. 

743-0 OS/OD No Format.44 

New Products; 

Videx L/C Adapter 110 

Microsoft 16K RAM Card.169. 

D C. Hayes Micromodem II. 315. 

Novation DC AT Modem. 195 

EPSON MX-80 .CALL 


Mail Order Terms of Sales: Price based on prepaid orders. NO CQDs. Allow 14 working days lor personal and company 
checks to clear. Order under S 100.00 add $3 00 for shipping and handling AH orders (unless specified m ad) wrthm 
Continenlial U S shipped U.P.S. no charge. APQ or out of Conlinenhal U.S. write or call for shipping charges All prices 
subject to change and all offers subject to withdrawl without nolice. CA residents add 6% sales lax. 

OMEGA MIQGO BOMPGTERS 


The Problem Solving Company 


3447 Torrance Boulevard » Torrance, California 90503 » 1211)323-1760 
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MAIL ORDER DISCOUNTS 



[apple computer 

" Sales and Service 

APPLE II PLUS 48K 

$1,099 

WE DISCOUNT PRICES — NOT SERVICE 



HARDWARE 


DISK II DRIVE & INTERFACE ... .499 

DISK II SECOND DRIVE.445 

BASF 5W” DISKETTES (10) .. 30 

LANGUAGE SYSTEM WfPASCAL ...395 

INTEGER BASIC FIRM WARE CARO.149 

APPLESOFT II FIRMWARE CARD.149 

CENTRONICS PRINTER INTERFACE CARD .179 
HIGH-SPEED SERI AL INTERFACE CARD ... 145 

GRAPHICS TABLET ..649 

APP LE I EE E-488 INTER FAC E CAR D _CALL 

M&RSUP R MODRF MODULATOR . 30 

MICRQSQ FT Z-30 SOFTCAR D SYSTEM _290 

MICROSOFT 16K RAM CARD 169 

VIDEX 80 COLUMN BOARD.295 

HAYES MICRO MO DEM II.299 

AMDEX13" COLOR MONITOR ... .429 

NEC 12” GREEN MONITOR.239 

SILENTYPE PRINTER WINTER FACE .. .535 

EPSON MX^flO FT.$49 

QU M E S PR INT 5/45 PRI NTER.2499 


SOFTWARE 


APPLE DOS TOOLKIT. 55 

APPLE PLOT. 60 

TAX PLANNER . 99 

APPLE FORTRAN ......159 

APPLE PI LOT..125 

APPLE MUSIC THEORY. 39 

APPLEWRITER. 65 

DOW JONES PORTFOLIO EVALUATOR. 45 

DO W JON ESNEWS& QUOTES RE PORTER . 05 

THE CONTROLLER. .515 

VISICALC (16 SECTOR).165 

VI SI PLOT. 149 

VI SlTRE N D/VISIPLOT . . .215 

DESKTOP PLAN II.159 

BPI BUSIN ESS SOFTWARE (EACH). 335 

SUPER TEXT II.... . 125 

PROGRAMMA APPLE PIE.110 

EASYWRITER (80 COLUMNS} ...219 

D.B. MASTER.180 

MICROSOFT FORTRAN.165 


TO ORDER: Please send cashier's check, money order or personal check (allow 10 business days lo clear), 
VISA and Masier Card eredii card service add 3%. American Express credit card service add 5%. Shipping, 
handling and Insurance In U.S. add 3% (minimum $4)- California residents add 6% sales tax. Foreign orders 
add 10% for shipping. Equipment is subject to price change and availability. All equipment carries factory 
warranty. Store prices differ from mall order prices. TELEX: 697120 DATAMAX SDG 

computer cigc.inc. 

Authorized Apple Dealer & Service Center 

4688 CONVOY STREET. SAN DIEGO, CA 92111 (714) 565-4062 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U,S. Government's GSA Schedule, including 

Apple , Cromemco , Mwropolis 
and Seequa Computers 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 



the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Xvenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 - (703) 644-5500 
Callers outside the Washington-Balt ini ore Area 
Please Call (301) 268 5801 

Career Opportunities Available * An Equal Opportunity Employer 


For more information, con¬ 
tact Educational Electronics 
Inc, 1 Lincoln Plz, New York 
NY 10023, (212) 877-3539. 


Earn Money 
with Your Hobby 

The Micro Moonlighter 
newsletter is a publication For 
those wishing to use their 
microcomputer for part- or 
full-time business ventures. 
Marketing methods, adver¬ 
tising hints, contracts, and in¬ 
dustry trends are covered 
regularly. The newsletter is 
aimed at advanced computer 
users. 

Charter subscriptions are 
$25 per year in the US, $29 in 
Canada, and $35 elsewhere. 
Contact J Norman Goode, 
2115 Bernard Ave, Nashville 
TN 37212. 


TRS-80 Group 
In West LA 

The TRS-80 Users Group 
of West Los Angeles, Califor¬ 
nia, has been organized. An 
exchange of public-domain 
software and discussions of 
hardware and software topics 
are planned. Contact the 
group at POB 85, Culver City 
CA 90230, (213) 836-4103. 


Attention ZXBO 
and Micro Ace Fans 

The ZX80 and the Micro- 
Ace computers deserve a user 
group. If you're interested in 
exchanging or publishing 
newsletters about these com¬ 
puters and if you would like 
to help form a users group for 
that purpose, contact Conan 
La Motte, 712 Pidgeon St, 
San Diego CA 92114, 


Wanted: SD Systems 
Z80 Starter Kit Users 

The SD Systems ZS0 
Starter Kit is a single-board 
computer that longs for a 
central information clear- 
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inghouse. If you'd like to ex¬ 
change information, write an 
article, or devise tutorials, 
contact Cary N Davids, 6000 
Puffer Rd, Downers Grove IL 
60516. 


TUG Calls 

The Technico Users Group 
(TUG) is interested in hearing 
from anyone who has a Tech¬ 
nico computer or any com¬ 
puter based on the Texas In¬ 
struments 990 or TMS 9900's 
architecture, TUG publishes 
a newsletter and is looking 
for articles on software, hard¬ 
ware, novel applications, 
other items of interest, and 
ads for software and hard¬ 
ware. Currently, there are no 
dues. 

Contact Penn 5 Avera, 
Quantum Data Systems Inc, 
259 S Farragut Ter, Philadel¬ 
phia PA 19139, (215) 

747-8341. ■ 


BYTE s Bits 


Microcomputers 
In Public Service 

Suncoast Micro-Systems 
(SMS) is developing and 
placing microcomputers 
within community-based, 
public service and charitable 
organizations. SMS, a non¬ 
profit corporation, seeks con¬ 
tact and collaboration with 
other groups involved in 
similar activities m com¬ 
munities around the country. 
Information on software and 
hardware materials available 
or being developed is sought. 
Contact SMS at 1870 Sail- 
fish Rd, St Petersburg FL 
33707, (813) 347-6733.■ 


MIDWEST MICRO 
WAREHOUSE 

3415 Kenwood * Kansas City, MO 64109 * Phone (816) 753-1304 

Our ad is so-so, but our pricing is hot! Below are a few of the fine products we 
offer. If you don’t find what you’re looking for, call us! 




KIT 

A&T 



SD Systems 

SBC-20Q 

315. 

396. 

Visual Technology 



Ex panda ran II 

195. 

337. 

Visual 200 

900. 


PROM J00 

169. 

279. 

Visual 400 

1400. 


VF-fl 

308. 

397. 

NEC 5510, 5515 

2850. 

Godbout 

Disk L 

Ml A 

395. 

NEC 5520, 5525 

3250. 


CPU-Z 

195. 

230. 

(W/Verr. Forms) 



12-Slot Mother 

N/A 

133, 







T. I, 810 (Basic) 

1695. 

Micromation 

Z“64 


1040. 

(Loaded) 

1885. 


Doubler 


395. 




Multi-User I/O 


239, 

DataSouth DS-180 

1385, 


System Z 


4600. 

MicroPro IntT 


Seattle 

8086 Card Set 


655, 

WordStar 

315, 


(W/86-DOS) 



Mail Merge 

no. 


4 Port Serial 1/Q 


240. 

Data Star 

225, 


8/16 Static RAM 


260, 

SuperSort II 

135. 


16K+ Static RAM 


260. 

Microsoft 


TEI 

MCS-1L2, 122 


500./600. 

FORTRAN 

349. 


RM42, RM-22 


630./730, 

COBOL 

574. 


DFD-0 


520. 

BASIC-80 

294. 


RFD-Q 


630. 

BASCOM 

329. 


We ship prepaid or COD certified check, M.O., or cash with 10% deposit. 
Shipping is from stock to 15 days; most products in stock. And (sorry!), at these 
prices, we cannot pay shipping charges. 



TALK TO YOUR 


What's more, speech rec¬ 
ognition is also available for 


Spoken to your Apple® 
lately? 

With the Heuristics™ 2000 ADDI E CflD S -100 computers, with our 

speech recognition board, you can Hr r LC Iwli Heuristics 20S and 50 boards, 
train your Apple computer to AUllf Aafa The 2000 also makes a 

recognize 64 words or phrases IIMIV S/SJJ very practical starter system 
of your choice (or multiples B “ for the Heuristics 5000 

thereof). Any command for any application. and 7000 industrial/commercial speech 
The advanced Heuristics 2000, with micro- recognition units. These commercial units 


phone included, brings a whole new hands 
off approach to data entry and program 
control — for a surprisingly low $259. An 
optional head-set 


start at $2500. 

So the next time you have data to enter, 
words to process or menus to select, don't work 
your fingers to the bone. 


microphone (shown UEIIDICTIPC 9111111 Talk to your Apple 

above) is also available. nLUnlO I lUd LUUU instead. 

The talk of the computer industry.™ 

Heuristics. /W., 1285 Hammerwood Avenue, Sunnyvale, CA 94086 ■ 408/734-8532 
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Software Received 


Apple 

App-L-ISP, a version of 
the LISP programming lan¬ 
guage for the Apple II. Flop¬ 
py disk, $124.95. DataSoft 
Inc, 19519 Business Center 
Dr, Northridge CA 91324- 

The Asteriod Field, 
graphics arcade game for the 
Apple II. Floppy disk, 
$24.95. Cavalier Computer, 
FOB 2032, Del Mar CA 
92014. 

Baker's Trilogy, three 
arcade-type games for the 
Apple II. Floppy disk, 
$29,95. Softape, 10432 Bur¬ 
bank Blvd, North Hollywood 
CA 91601. 

Graphtrix, a text and high- 
resolution graphics-printing 
program for the Apple II. 
Floppy disk, $55. Data 
Transforms Inc, 906 E Fifth 
Ave, Denver CO 80218. 

Job Costing II, a project- 
management program for the 
Apple IL Floppy disk, $160. 
Garbo, 1205 W Riverside Dr r 
Carlsbad NM 88220. 

Personal Check Manager, 
a checkbook utility program 
for the Apple II. Floppy disk, 
$30, D R Poling, 6929 La 
Cienega Blvd, Los Angeles 
CA 90045. 

Star Warrior, a graphics 
action game for the Apple 11. 
Floppy disk, $29,95, Auto¬ 
mated Simulations Inc, FOB 
4247, Mountain View CA 
94040. 

Super FORTH, a version 
of the FORTH programming 
language for the Apple IL 


Floppy disk, $49.95. Hayden 
Book Company Inc, 50 Essex 
St, Rochelle Park NJ 07662. 

CP/M 

Eliza, the original Rogerian 
therapist simulation program 
for CP/M computers. Floppy 
disk, $24.95, The Artificial 
Intelligence Research Group, 
921 N La Jolla Ave, Los 
Angeles CA 90046. 

RAID, an assembly-lan¬ 
guage debugging utility for 
CP/M computers. Floppy 
disk, $250, Southern Com¬ 
puter Systems, POB 3373A, 
Birmingham AL 35255. 

Radio Shack 

BasicPro, BASIC program¬ 
ming utility for the TRS-80 
Model L Cassette, $24,95. 
Softworx, Inc, FOB 9080, 
Seattle WA 98109. 

C1E Head Azimuth Align¬ 
ment Tape, a program* 
recorder head-alignment 
utility for the TRS-80 Model 
I. Cassette, $3.95. Computer 
Information Exchange, POB 
159, San Luis Rey CA 92068. 

Devil's Island, an adven¬ 
ture program for the TRS-80 
Model I. Cassette, $24.95. 
Computhmgs, 708 Broad¬ 
way, Chelsea MA 02150. 

GAFP, a cassette-based 
file-card program for the 
TRS-80 Model I or HI. 
Cassette, $9.50. Robert G 
Gallie, 4726 W 13th St, 
Cicero IL 60650. 

Menu Master, a formatted 
video input and output utility 


for the TRS-80 Model 1 or III, 
Floppy disk, $24.95. AHEA, 
545 Macenta Ln, Diamond 
Bar CA 91765. 

Star Warrior, a graphics- 
action game for the TRS-80. 
Cassette, $29.95. Automated 
Simulation {see above). 

Texas Instruments 

The Cube, Rubik's Cube 


Calling All 

TRS-80 Model II Users 

A group of enthusiasts in¬ 
vites all TRS-80 Model II 
users to participate in a pro¬ 
ject to document user-devel¬ 
oped SVCs (supervisor calls) 
for TRSDOS 2.0 and to es¬ 
tablish a BASIC memory 
map for those users that want 
to use the PEEK and POKE 
modifications available from 
several sources. The project 
seeks to act as a clearing¬ 
house for all TRSDOS 2.0 
SVCs and BASIC memory- 
map information. The ac¬ 
cumulated data will be pub¬ 
lished and distributed to all 
participants. 

Here are the guidelines: 

All submissions must include 
name, address, and telephone 
number. Submitted material 
must not be restricted from 
being published. When sub¬ 
mitting information, send a 
listing in 80-column format, 
with as many remarks as pos¬ 
sible. The purpose of the 
SVC must be explained. If the 
purpose of the SVC is not ap¬ 
parent, a listing using the 
SVC should be given. Any 
variables passed must be 
identified, and their handling 
into and out of the SVC must 
be explained. Indicate if the 
SVC is not original and give 
the source if possible. Any 
memory-map information 
submitted with doubts about 
its location must be in¬ 
dicated. If the location must 


simulation program for the 
T! 99/4. Cassette, $14.95. 
Linear Aesthetic Systems, 
POB 23, West Cornwall CT 
06796. 

The Shrink, an artificial- 
intelligence simulation pro¬ 
gram for the T1 99/4. 
Cassette, $15. Tinnware, 30 S 
First Ave, Suite 171, Arcadia 
CA 91006.1 


work with others, document 
the use. 

The group would appreci¬ 
ate the SVCs being sent on 
floppy disk, which will be 
returned after transfer. The 
group reserves the right to 
select or reject any submis¬ 
sions and to merge or con¬ 
dense the submission with 
another. Those submissions 
printed will be credited to the 
persons or companies that 
submitted them. 

The group is also interested 
in any Model II "tricks" or 
subtle programming ideas. 
Send submissions to Pete 
Charlton, 491 Elbow Ct, 
Weatherford TX 76086, 


Camp 

Instructors Needed 

Computer Camp East is 
looking for instructors for its 
July 27 to August 7 and Au¬ 
gust 10 to August 21 sessions. 
The sessions are held in dif¬ 
ferent parts of New England. 
The camp directors are 
looking for individuals to 
teach 10- to 17-year-olds 
APL, BASIC, Pascal, and 
Logo, and to supervise the 
use of Apple II, PET, Atari 
800, and TI 99/4 microcom¬ 
puters. 

Contact Professor Howard 
A Peelle, Instructional Ap¬ 
plications of Computers, 
School of Education, Univer¬ 
sity of Massachusetts, Am¬ 
herst MA 01002, (413) 

545-0496.* 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and fioppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software fisted. We regret that we cannot 
review every software package we receive instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 


BYTE's Bits 
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SURPLUS BUYS of the YEAR!! 

The Most Sought After, Most Desire able 

DIABLO 10 MEG DISK DRIVES 


Model 448 

» 5 Mb Fixed. 5 Mb Removable 
i TT5 VAC 60 Hz 
» Takes 5440 Disk 
■ Induslry Std. Drive 
’ Daisy chain up Id 4 
* I/O Daia included 

REFURBISHED & 

FULLY 

OPERATIONAL! 



* 2200 ?? 


Built-in power supplies 
■ 200 tracks / inch 
* 250 Bytes 
per sector 
■24 sectors / track 
• 19,583 sectors / 
platter 


Includes 3 FREE 
DfSK CARTRIDGES 


MODEL 44A DISK DRIVE TO Kit?, earlier design same I/O. Used, whole, untested 

Includes schematics & data .... . . .. .*1200*.. 

MODEL 43 5 MEG DISK DRIVE 100 TPI. good pond.. used, whole, untested 

With data and schematics .... _ J 795«, 

MODEL 429 POWER SUPPLY ±24VDC @ 6 amps. 5V p B amps Required 
for both the 44A and 43 drives (above}. *75,00 o«. 


OTHER BARGAINS 


•SELECTRIC-II Typewriter/Printer RCTSELECTRIC-II Printer 



Wiih stepper- 
driven platen 4 
carrier. Excit¬ 
ing possibili¬ 
ties. Removed 
from sophisti¬ 
cated word 
processors. 

Solenoids (standard^ 
selectric eorresp. codei 
self coniainecr Mostly 
whole, "as-ts", with g-chemafics 

add data Only *399°°^ 


M 


CFR 


MAIL ORDERS: 

Bon T44. Newton. N.H 

oaass 


'Recewe-only" (no keyboard), fea- 
lures X4Y steppers plus all sole¬ 
noids 4 standard JBM Seteclnc-IJ 
printer mechanism. Takes Tech-III 
ribbon carl ridges Less case and 
platen, mostly whole ‘as-is" 
Schematics included 

Only *129™ or.. 

Disk Drives Add $30 tor Hdlg & Pkg 
Puy Stripping on Delivery 
Selector; Printers: Add S2Q ter Hdlg fi 
Pkg . P-ay Stripping on Delivery 
'Reg. Trade-Mark of IBM Qorp 


Associates, Inc. 

ORDERS 

73-A536 WAREHOUSE: 

Collect Calls **** IS Granite Sued 

Haverhill. Mass. 01830 


> PRONE ORDERS JL 

617/372-0544 V 

tSorry. tJQ Collect Calls i 

MaslKrGhjrqE St VISA Wnlcj.Tf: 


Electronic 

Engineers 


Immediate openings for development engineers in 
fast moving field of traffic controf products and 
transportation systems. 

BS or MS Degree in Electrical Engineering and 
experience in micro-processor and micro-computer 
software and hardware development required. 
Knowledge of traffic control devices and system 
design beneficial. 

Please call (612) 733-1358 or send your resume in 
confidence to Jim Egan. 

Staffing & Employee Resources/3M 
224-1W 3M Center 

St Paul, Minnesota 55144 


We Are An Equal Opportunity Employer M/F/H/V 




Circle 410 on inquiry card. 
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Computer-Aided Drafting 
with Apple Pascal 


Electronic hardware design, like 
any creative endeavor, has its high 
points and its low points. A personal 
low point has always been the time it 
takes to draw usable schematics- The 
problem is compounded when you 
consider that after the schematic is 
drawn and the hardware prototyped, 
the schematic must be modified (in 
any number of colors) as the circuit is 
debugged. Then, of course, the circuit 
has to be redrawn. And usually by 
me. 

At a trade show a few years ago, I 
saw a high-quality graphics terminal 
that was used with a light pen to draw 
schematic diagrams, A menu of de¬ 
vices was available from the key¬ 
board, and the light pen was used to 
place the selected device on the 
screen. Fantastic!. . , and only 
$150,000. 

Technology marches on. Some 
time ago, Apple Computer an¬ 
nounced a new product—a Graphics 
Tablet. My Apple already had Pascal 
and an M & R Enterprises Sup'r'ter- 
minal board, so I only needed the 
Graphics Tablet (and some software) 
to build a computer-aided drafting 
system (see photo 1). 

I began the project with a great deal 
of enthusiasm. Being fairly proficient 
with Pascal, 1 did not anticipate any 
major problems. It was only after 1 
read the fourth page of the Graphics 
Tablet operation manual that I began 
to realize I might have bitten off more 
than 1 could compile. It read, 
", * , the Graphics Tablet software 
will not operate ... in an Apple 
Pascal environment." I immediately 


Dan Sokol 
285 Pacific Ave 
Brookdale CA 95007 


called the Apple Software Hotline 
(408-096-9868). 

Fortunately, the people at Apple 
were very helpful. They explained 
that the reason the tablet would not 
interface to Pascal was that the Pascal 
BIOS (basic input/output subsys¬ 
tem) did not recognize its exist¬ 
ence. They sent me a copy of the 
BIOS initialization routines, from 
which I was able to write an 
assembly-language linkage routine to 
read data from the pad and transfer it 
back to Pascal, (Not one to dwell on 
failures, suffice it to say that it took 
me three weeks of experimentation to 
reach that point.) 

The program that accomplished 
this feat was called PAD.AS5Y.TEXT 
(see listing 1), It contained two pro¬ 
cedures, one for setting the default 
parameters, and the other for reading 
the pad, flashing the cursor, and scal- 



Photo Is The authors computer-aided 
drafting system for the Apple II computer. 
Addition of a Graphics Tablet , a 
Sup'r terminal 80-column display board, 
and some software can take the drudgery 
out of designing electronic circuits . 


ing the results. Both procedures 
worked in essentially the same man¬ 
ner. First, I accessed hexadecimal 
location CFFF to disable any active 
read-only memories in the C800 thru 
CFFF range (one is found on the 
SupVtermina] board). Then the slot 
number that contained the Graphics 
Tablet interface card was stored at 
hexadecimal location 7F8 and in the 
6502 microprocessor's X-register (a 
small piece of information missing 
from the Graphics Tablet manual). 

The first address of the slot where 
the interface card was located was ac¬ 
cessed (with a load or store instruc¬ 
tion) to enable the read-only 
memory. (In my case, this was slot 
number five.) Now the subroutines in 
the read-only memory were available 
to the processor. After I called the 
routines that I needed, I turned off the 
read-only memories at hexadecimal 
C800 and executed a return. Pascal's 
BIOS took care of turning the 
SupT'terminal read-only memory 
back on. 

After reading the tablet and 
flashing the cursor, the x and y coor¬ 
dinates were stored at decimal loca¬ 
tions 645 thru 648. Pascal recovered 
this data using the PEEK intrinsic that 
I added to my library (see "Notes on 
Absolute Location Interfaces to 
Apple Pascal," September 1980 
BYTE, page 324). After compiling the 
main program the Pascal linker 
linked the program to PAD.ASSY, 
CODE. 

As soon as I could read data from 
the tablet, I began to work on the 
program, which 1 had named LOGIC- 
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IEEE-488 TO TRS-80* INTERFACE 

Everything needed to add powerful BASIC GPIB-488 
controller capability to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


MODEL 488-80B 
For Model 1 Operation 




MODEL 488-80C 
For Model 3 Operation 



Price of Model 488-80B or 488-80C $245. 

+ shipping, insurance £ fax 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES 

11 m\ Drive • Old Bethpage. NY 11804 
Telephone: ( 516 ) 694-3205 

"Trademark of Tandy Corp , 

There is no affiliation between Scientific Engineering Laboratories and 
Tandy Corp, or Radio Shack. 



ORDER TOLL-FREE 1-800-854-6654 

(and outside continental U- 5 -) 714-698-SOU 


^California 


Olympic 



Main StiDwraom & Offices: 
216 South Oxford Avenue 
Us Angeles, CA 90004 
WE HONOR 

VISA and MASTERCHARGE 


TELEX: 67 34 77 
ORDER DESKS open 7 Days a Week! 
7:00 AM to 7:00 PM Mon thru Sat 
Sunday Nopn to 5:00 PM 
Order Desks: (213) 739-1130 
TOLL-FREE TOLL-FREE 

(outside Calif,} (within Calif ) 

800421-8045 B00-252-2153 


Write & request our FAMOUS Catalog! 

Hundreds & hundreds of products-!rum many 
manufacturers-such as SONY, CASIO, VICTOR 
CODE-A PHONE, MATTEL, SHARP, CANON, 
and on and on.. .too many to list here! 


Ail goods subject to availability; this ed super¬ 
sedes ait previous sets; we are not responsible 
for typographical errors; we will meet or beat 
any advertised prices if the campEtitspn has 
the goods on hand 

Mintmum shipping and hand/ing S4.95. 

Alt orders subject to verification and acceptance. 


m 


HEWLETT 

PACKARD 


HP SB Microcomputer 
HP-63 Microcomputer 
16K Exp Memory Module 
Graphics Plotter 7225 

Personality Mud . fur 7225 
2631B Impact prnter/hvy rfty 
Option 020 lor 2631 B 
6 Disit Drives tu choose Ircm 
82302S 

0095A 8" Dual Drive 
Graphics Tablet 9111A 


HP 41 CV New 2.2K bytes mem 325JO 
HP-41 C Calculator 250.00 

Card Reader fur 41CV/C 215 00 
Printer for 41CV/C 335 00 

Optical Wand forflUV/C 125.00 
System One (41 CV 8. Card Rdr}495.[J0 
System Two(41CV/Cd Rrtr/Pm!84Q 00 
Quad Ham equal* 4 Mem. Mod s 95.00 
Memory Module* for 41C 

HP-97 Progrmble Printer 750,00 
HP-67 Frcgrmble Calculator 375.00 
HP 34 C Prog rrnb le Seien lif ic 150.00 

HP 38 C Prugrmble Bus R/E 160.00 
HP 32E Adv. Scientific 55.00 

HP 37E Business Nfymt. 75,00 

We carry a large mvenlory of Libraries, 
accessaries and supplies 


Retail Your Cost 
3750.00 2495.00 
2250.00 1795.00 
295.00 259.95 
2450,00 2009,95 
750.00 67995 
3350.00 3295.0' 
150 00 129.05' 

1300 00 1149.95 
6050.00 5535JO 
2050.00 159 3.35 

259.95 

188.95 

158.95 

284.95 

97.95 
394 95 

669.95 

84.95 
26 95 

- 579.95 

297.95 
11795 
T 19.95 

46.95 

59.95 


Retail Your Cost 
Tt-57 Scientific Calculator 99.95 33.95 

MBA Finance St Business 70.00 51,95 

Tl Imwstrrtt Analyst 35,00 46.95 

II 69 Slide Rule 40,00 32.95 

Tl-Progtmr Hexidecml/Octal 65,00 4B.50 

We carry a large inventory of sohware, 
accessaries and supplies. 



computer 


Texos Instruments 

Tl 99/4 Home Computer 960,00 449.95 

FREE SI00,00 worth of software/goods 
from Texas Instruments with purchase of 
Tt-99/4, Offer ends June 30, 1981 
10 Colo r Mun ita r for 09 /4 650.00 319.95 

32 K Exp. Mem Module 399 95 314.95 
Extended Basic, a MUST for 100.00 75.00 

32K Module 

Speech Synthesizer 150.00 129,05 

Disk Memory Drive 500.00 397.95 

RE Modulator 69.50 49.50 

Telephone Couplet (Modem! 225.00 189.35 

Printer {solid state! 400,00 319.95 

TI-59 Progrruble Calculator 205,00 199.95 

TI-58C Prugrmble Calculator 130.00 93.95 

PC 100C Ptntr/Plotr fur 59/bfl 225.00 149.95 


r We are an AUTHORIZED SERVICING 
APPLE DEALER 


the best price m America 


1GK 32K-48K-36K-128K 
Drive with controller DOS 3.3 and others. 
80 column cards 

Dow June* & Quote Reporter ^ 

OC Hayes Micmmodam II 
and others... 

Graph ic* Tablet 
Pascal and fun ran 
Languages 

Vi si Calc and more and mare 

APPLE 111 96K and 128K 
Ask For Package One tn Three 



PRINTERS 

• DIABLO {Letter Quality} 

530 R102 bid 1 red nil/tractors 2965.00 2699.00 
164QK109 keyboard, tractors 3072.00 2099.95 
630 FtD Receive only 2710.00 2499.95 

1650K13G keyboard/iracturs 3220.00 2999.96 

• CENTRDNlCSriat matrix 

700 9 Parallel, heavy duty 1460.00 1199.95 
704 9 Serial, heavy rluiy 1795.00 1599.95 
737 1 Parallel 995,00 799.95 

737 3 Serial 1046 00 899.95 

704-11 Parallel 1870.00 1895.00 

P-1 Elect rostal ic 43 5 .OP 183.95 


• paper tiger 

445G with Graphics 
460G with Graphics 
560G New lull siae 
»EPSON 


795,00 895.00 
1394.00 1195.00 
1635.00 1399.00 

645,00 49995 
500.00 399.95 


Special Prices! 


Professional Cemputen 

CBPDE-4BK 


Retail Your Cost 
3295 00 2995 08 


1 Dual 8" Drives »64 col x 32 line/color 
1.7 MIPS - FASTI •Many mure stndard features 
Fortran & Pascal available 

Many other OSi products available 
-at discoun ted prices^ of course I 


ATARI 


PERSONAL COMPUTER 

800 16K bytes of RAM 1080.00 759.95 

410 Program Recur tier 90,00 79.95 

810 Disk Drive 600 00 459,95 

825 Printer (80 cal 939 95 779 95 

Cen ironic 737) 

820 Ft inter (40 cal impact! 450.00 359,95 

830 Acoustic Modem 200.00 159.95 

650 Interface Module 220.00 179.95 

Atari VisiCalc 200.00 1SB.95 

Large inventory of software and accessories. 


NEW! From T(-Series 10 995.00 795.DO 

Personal Information Terminal 

• Internal direct-connect modem 

• 5Yr dia. non glare Screen 

■ 40 cal, by 24 Ones up to 960 
characters displayed 

• E| A RS-23Z-C inter face 

» Aux, port for options! hard 
copy print applications 

WE ALSO HAVE , 

• NOVATION Modems Retail Your Cost 

CAT 19995 159,95 

□ CAT 19995 159.95 

APPLE-CAT Direct canned 343 95 314 95 

■ SAN YD Monitors 

High Resolution, Number 1 seller! 

U J ' Color {new} high quality 550 00 399.95 

12 " Green Phosphorous 360.00 239.95 

12" Black and Wh.te 340.00 219 35 

15" Black and White 370.00 239,95 

9 ,r B/W the best sellerf 235 DO 149.35 

• HAZELTINE Video Display Terminals 

• SHUG ART Disk Drives 

• DEC VT1QG& VT103 

^bu^a^o^lSCOUmrT^^c^rODA^ 
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Listing 1: Assembly-language routine that reads data from the Graphics Tablet for use in Pascal 


0000 


assembly language linkage 
to APPLE GRAPHICS TABLET 


0000 
0000 
0 0 00 
0000 
0000 
0000 


0000] 

CFFF 

CFFF 

* EQ (I 

0CFFF 

0000 | 

0 7F8 

MSLOT 

• EQU 

7F8 

0000 r 

C 500 

PADAT 

-EQU 

0C500 

0000 \ 

CEF9 

MREAD 

* EQ U 

0CEF9 

0000 f 

C8F0 

CURSOUT 

.EQU 

0C8F0 

0000 | 

CCAl 

QWAIT 

.EQU 

0CCA1 

0 00 0 | 

CE90 

DEFAULT 

.EQU 

0CE90 

0000 I 

CEEA 

DEF4 

• EQU 

0CEEA 

0000 I 

008 0 

DELAY 

,EQU 

80 

0000 I 





0000 f 



.PROC 

SETUPAD,0 

0000 [ 





0000 J 

AD FFCF 

DFLT 

LDA 

CFFF 

0003 f 

A 9 C 5 


LDA 

#BC5 

00051 

AA 


TAX 


0008 1 

8D F807 


STA 

MSLOT 

00091 

AD 00C5 


LDA 

PADAT 

0 00C] 

AD 00C5 


LDA 

PADAT 

0 0 0 F 1 

20 90CE 


JSR 

DEFAULT 

0012 f 

A9 20 


LDA 

#20 

0014 j 

A 8 


TAY 


0 0151 

20 EACE 


JSR 

DEF4 

0018 1 

AD FFCF 


LDA 

CFFF 

001b 1 

A9 C3 


LDA 

#0C3 

00ID f 

8D F807 


STA 

MSLOT 

0020 | 

AA 


TAX 


0021 1 

60 


RTS 


00221 





0000 1 



«PROC 

READPAD r 0 

0000 J 





0000 | 

AD FFCF 

KEADIT 

LDA 

CFFF 

0003] 

A9 C5 


LDA 

# 0C5 

0005 | 

AA 


TAX 


0008 J 

8D F807 


STA 

MSLOT 

0009 | 

AD 00C5 


LDA 

PADAT 

0 0 0C | 

AD 00C5 


LDA 

PADAT 

000F f 

20 F9CE 


JSR 

MREAD 

00121 

20 F0C8 


JSR 

CURSOUT 

0015 [ 

A9 80 


LDA 

#DELAY 

0 0171 

20 A1CC 


JSR 

QWAIT 

0 01A 1 

20 F0C8 


JSR 

CURSOUT 

0 0 ID 1 

AD FFCF 


LDA 

CFFF 

0020 1 

A 9 C3 


LDA 

# BC3 

0022 | 

8D F807 


STA 

MSLOT 

0025] 

AA 


TAX 


0026 1 

60 


RTS 



0027 


external? 
external; 

TURN OFF ALL ROMS 
ACTIVE SLOT = Cn 
SLOT ADDR FOR PAD 
READ THE PAD 

XOR CURSOR AND SCALE PAD OUTPUTS 
MIDEAST COUNTRY WITH MUCH OIL 
SETUP PAD 

SETUP PAGE AND MPAGE FOR SCREEN 1 
DELAY FOR WIT (CURSOR ON) 


; ALL ROMS OFF 


; TURN PAD ON 


; SET SCREEN 1 ft STREAM ON 


; RESET SUP'RTERM 


* ALL ROMS OFF 


; PAD ON 
; READ PAP 

; FLASH CURSOR ft SCALE X £ Y 


; RESET SlJ P * RTERM 


P (Mecima]) 
*4 A 
6 45 
ajr 
6*7 


28 Mar 80 - Dan Sokol 

procedure SETHPAD 
procedure READPAD 


G 0 27 
0 0 27 
0027 
0027 
0027 


ON EXIT >>> 


PEN UP/DOWN 
SCALED X (HIGH BYTE) 
SCALED X (LOW BYTE ) 
SCALED Y (HIGH BYTE) 
SCALED Y (LOW BYTE ) 


Assembly complete: 62 lines 

0 Errors flagged on this Assembly 


DESIGN. At first, I had intended to 
include the initialization of the logic 
symbols in the program, but the pro¬ 
gram got very large, very fast. I then 
decided to create a file with the logic 
symbols in it (I needed the practice). I 
used the example on one of the disks 
supplied with the Apple's language 
card (APPLE3, the butterflies pro¬ 
gram) as a basis for converting 


groups of strings into boolean arrays. 
The program LOGIC. SYMB TEXT 
(see listing 2) was the result. 

As you can see from the listing, 
each named shape is a square array of 
pixels (picture elements), 16 elements 
on a side. Some of the larger devices 
(eg: JK flip-flop, MSI) are made up of 
two shapes, end to end. There are ten 
initialization procedures (INITl thru 


INITIO): Pascal, it seems, has a limit 
to the number of (code) words in a 
procedure. When executed, the pro¬ 
gram creates two files called LOGIC. 
CHARSET and USER. CHARSET. 
The files must exist on the prefix disk 
prior to running LQGICDESIGN. 
The source file (LOGIC. SYMB TEXT) 
and the code file (LOGIC.SYM,CODE) 
used to create the character-set files 


390 July 1981 © BYTE Publications Inc 








Circle 202 ori Inquiry card. 


Circle 275 on inquiry card. 


Z-80 FORTH $50.00 

Z-80 FORTH —a complete program development system. Full fig- 
FORTH and FORTH -79 vocabularies, plus extensions for access to 
all CP/M* functions. Uses standard CP/M* compatible random 
access disk Mies for screen storage. Package includes: inter¬ 
preter/compiler with virtual memory management, line editor, 
screen editor, Z-80 Assembler, decompiler, utilities, demonstration 
programs, and 60 page user manual. System requirements: Z*80 
microcomputer, 32 kbytes RAM. CP/M* 2.2 or MP/M 1.1. $50.00 

Z-80 FORTH WITH NAUTILUS SYSTEMS CROSS-COMPILER. 

Extend/modify the FORTH runtime system, recompile on a host 
computer for a different target computer, generate headerless 
code, generate RQMable code with initialized variables. Supports 
forward referencing to any word or label. Produces load map and 
list of unresolved symbols. 107 page manual. System re¬ 
quirements as for Z-80 FORTH above. $200.00 

Z-80 FORTH WITH FULL FLOATING POINT ARITHMETIC . Our 

basic program development system extended with a complete set 
of floating point operators and data manipulation primitives, in¬ 
cludes S-1G0 compatible hardware assist board incorporating 
AMD 9511 arithmetic processor. $500.00 

MACHINE TEST PROGRAM PACKAGE for Z-80 systems. Includes 
memory, floppy disk, printer, and terminal tests with all source 
code. Requires CP/M® 2.2. $50.00 

All software distributed on eight-inch soft sectored single density 
diskettes. Prices include shipping by first class or UPS within USA 
or Canada, COD charges extra. Purchase orders accepted at our 
discretion. (CP/M and MP/M are registered trademarks of Digital 
Research, Inc. Z-80 is a registered trademark of Ziiog, tnc.) 

Laboratory Microsystems 

4147 Beethoven Street 
Los Angeles, CA 90066 


Apparatlnc. 


303/741-1778 

4401 SouTh Tamarac Partcwny 
Denver. Colorado 50237 


Announces More 


DIGITAL TALKER 


New Products 

for your TRS-80 Model I & III 


CHEXTEXT 


(pAAdwiHd Cheek Text) 


Apparar. Inc announces QHEXTEXL a 
variable langm dictionary whteh interacts 
with SCRiRSm . to highlight potential 

spelling and typographical errors ,n a 
text Tile 

Some the CHEXTEXT features are: 

* Variable length Dtctlanaiy The 

eticrlonary may be suppternenred.. 

depending cn you system barch^cre 
(l.e disk; drive storage) 

■ Menu Driven 
» User CnentecL 

* Dictionary may he c<xoptementeci 
with unique industry jargon, 

■ A dual 60 track drive supports dn 
approximate 5C.CC0 ward dictionary 
Smaller dictionaries, are provided with 
Baste CHEXTEXT Package (10,000 to 
20.000 wards.) Minimum system 
lequrernenr—2 disk drives and 48k 


A k*w cost oitemaiive to the TRS-B0 Voice 
Synthesizer. 

ABows voice synthesis with no additional 
hardware on your H3S-80 Model I Level II 
ct Model HI 16K versions, the voice sgnals 
□re generated via the cassette output 
port A F?adio Shack external speaker/ 
AMP oan be used far sound output 
features 

Comes with T6 preprogrammed words 
Digits 0-y 

Plus 
Minus 

/ Divided by 

Equals 
Times 

And calculator mode software 
PossiPfe Applications utilizing ihe 
techniques internal to this program are 

* Talking clock 

* Program reader 

* Computer generated sound to aid in 
visual problems 

Supplied on Diskette or tape 
(please specify) fot only SW-9S, 
Catalog No. 1-026 

HEW PRODUCT RELEASES 

Due ro od*t>rtiS*iQ local im&untf proUucr 
develofs-nenl bugs-, wo apologize lOr QPy 
incqnvenienc05 caused anc csk lor your 
CCfiMnued sue part 


• Complete documentation 

• Reduces rime reguiraa for 
proofreading 

Available from Apporai. me. Tor only 
$7995 

Catalog No 2-146 


CATALOG CORflECTTONS 

CAT *'1 -223 FYioe siyoura r» S19S.95 ntfeoa d S3995 
CAT * 1.225 Rite srvtiuka be 524 DO my&OO OT &39ffi. 
CAE *2405 FVcn shanks be 599.00 insrctbe ill 579 DO 
enr *1 4TU eice pxjlHU t» 56^9 06 d S6a5 00 

Don't forgef to ask tor your Free 1981 
Apparoi catalog when placing your 
order 


“On-going Support tor Microcomputers" EL^JI 

Rcaciuta nADtMAmci Of GahOY CO*f J * " * 



COMPUTER 
FORMS KIT 


with continuous business forms 
for small computer systems 

Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 


• Available In quantities of 500,1,000, 2,000 
4,000, 6,000 

• Low Prices (500 checks only $32.50) 



• FAST SERVICE — It is our policy to ship 
within 6 working days following our 
receipt of your order. 

• MONEY BACK GUARANTEE — If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 


Fast Service by mail or .. .PHONE TOLL FREE 

1 + 800 - 225-9550 

Mass, residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m, Eastern Time Monday — Friday 


Please Ship FREE Kit To: 
Name 


CODE 460 


Company 


Street 


City, State and Zip 


Phone 


Computer make & model 


_ Nebs, __ 

- Computer Forms— 

78 Hollis Steel, Croton, Mass, 0 J45O 

A division Ol Now England Business Service, Inc. 
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should be saved elsewhere, as they 
occupy too much room on the disk 
and are not needed once the character 
sets have been created. 

The program LOGICDESIGN (see 
listing 3, on page 415) performs an 
initialization of the tablet and then, 
waiting for input from the tablet, 
loops in the procedure MYPLOT. 
The bottom three rows of the tablet 
are used as a menu (see figure 1) for 
selecting the device to be plotted or 
the function to be executed. 

The command menu, from the 
lower leftmost corner of the tablet to 
the lower right-hand corner (ie: the 
bottom row), is decoded as follows: 

CLEAR SCREEN: clears the graphics 
screen 

CLEAR BLOCK: clears a section of 
the screen 

CLEAR LOCK: clears the horizontal 
and vertical locks 

HOR1Z LOCK: sets the horizontal 
lock 

VERT LOCK: sets the vertical lock 
LIST ITEMS: lists the device names 
on the text screen 

LOAD: loads an image file to the 
HIRES screen 

SAVE: saves the HIRES screen to an 
image file 

EXIT: leaves the program (does a 
SAVE first) 

PRINT SCREEN: transfers the HIRES 
screen to the printer 
ERASE BORDER: removes the 
border from the HIRES screen 
DRAW BORDER: draws a border 
around the HIRES screen 
LABEL: writes characters on the 
HIRES screen 

DRAW LINES: draws horizontal or 
vertical lines only 


EAT RIGHT: deletes lines going to 
the right 

EAT LEFT: deletes lines going to the 
left 

EAT UP: deletes lines going upwards 
EAT DOWN: deletes lines going 
downward 

SET USER: allows the user to create a 
new device 

TOGGLE DEBUG FLAG: sets/clears 
debug flag 

The next two rows up from the bot¬ 
tom of the tablet are used to select 
devices for plotting (see figure 1). 
Representations of the devices that 
can be plotted are shown in the boxes 
in these two rows. When the program 
is running, the user simply selects the 
device he wants to plot or the com¬ 
mand he wants to perform from the 
tablet's menu. The SupY'terminal 
screen displays the active mode and 
other useful information (see photos 
2a and 2b), 

I wrote the program LOGICDE¬ 
SIGN a little at a time and added 
new functions as I debugged the old 
ones. Such is the beauty of Pascal, 
Two procedures do most of the work: 
the first, MYPLOT, is inside a never- 
ending loop in the main program (the 
variable HELLFREEZESOVER does 
not ever become true). MYPLOT 
calls MENU if the pen is pushed down 
outside of the tablet area that is 
mapped on the Apple's HIRES (high- 
resolution) screen (ie: if VALIDXY is 
false). If the pen is pushed down 
within the screen area, the active 
device is plotted (if you're in the plot¬ 
ting mode). 

When you enter MYPLOT, it 
checks to see if the pen is down over 
the CLEAR pad in the upper left-hand 


corner of the tablet: this executes a 
special function. It exdusive-OR's the 
last device plotted, thus making it dis¬ 
appear from the screen. The variable 
D is used to determine which device 
to plot. If D is 0, then nothing is 
plotted. The procedure MENU selects 
the device that will be plotted or calls 
a sequence of procedures to effect a 
specific function. MENU begins by 
setting D to 0, It then divides X and Y 
by a value that neatly generates in¬ 
tegers concurrent with the boundaries 
of the boxes on the tablet. (The actual 
value of the divisor may be different 
on another tablet.) A set of nested 


(2a) 


1 - tn-sutr toiler 
t - output irrw 
3 - input mm 
i * D flip-flop 
s-jniiHi# 
fi - HSI bo* (wert) 

? * connection dot 

I - resistor fhoriz) 
9 - capacitor (wert) 
U - qnd 

II - plus 5 

IE - ttzlmivt-m 
13 - «c]usiw-or 
H * nor gale 
15 - or 4ii e 
II - nand gate 
17 - and gat* 

II - inytft s#o) 


II - inutter 
El - im diode 
El - verticil irrov 
EE - crystal 
E3 - linidip 
E4 - switch 
25 - tottery 
Efi - npn trittistor 
a - m transistor 
£8 ~ bp v 

3 - dirt (*rt) 

31 - cart tom) 

32 - H51 to* (toriz) 

33 - trittforwr 

34 * coil (left side) 

35 - resistor (wrO 
31 - wstrl 


(2b) 



Photo 2: Component types available for 
drafting. All figures shown are created by 
the program in listing 2, 
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us 

ET 

E R 

1_ 

DEBUG 

FLAG 


Figure 1: Graphics Tablet menu. The bottom row is dedicated to plotting functions, while the second and third rows from the bottom 
contain component types to be plotted. 
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TERMINALS FROM TRANSNET 


PURCHASE PLAN• 


DEC 


TEXAS 

INSTRUMENTS 


DATAMEDIA 


LEAR SIEGLER 


HAZELT1NE 


TELEVIDEO 


NEC SPINWRITER 


QUME 


HEWLETT PACKARD 


CENTRONICS 


fULL OWNERSHIP AFTER 12 OH 24 MONTHS* 10% PURCHASE OPTION AFTER 36 MONTHS 


MICROCOMPUTERS—APPLE, COMMODORE, HPS5, DEC LSI 


ACCESSORIES ANO PERIPHERAL EQUIPMENT 

A GO LI STIC COUPLERS * MQUEM5* THERMAL PAPER ■ RIBBONS * iNTEflfACE MODULES « FLOPPY DISK UNITS 



MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 

PURCHASE PER MONTH 

BE&CAIFTIM 

PRICE 

n rues 

H NQ5 

3b MAS. 

LA3EDECwriler II. 

SI.095 

$185 

S 58 

$ 40 

LA34 DECwriter IV. 

995 

95 

53 

35 

LA34 DECwriter IV Forms Ctrf.. 

1,095 

105 

58 

40 

LAI 20 DECwriter Sit KSR...... 

2:295 

220 

122 

83 

LAI 20 DECwriter Hi RO. 

2,095 

200 

112 

75 

VT1DO CRT DECscope . 

1,595 

153 

35 

58 

VT132 CHT DECscupe . 

1,995 

190 

106 

72 

TI745 Portable Terminal. 

1,595 

153 

85 

58 

TI765 Bubble Memory Terminal 

2,595 

240 

138 

93 

Tl insight ID Terminal. 

045 

90 

53 

34 

TI785 Port able KSR, 120 CPS . 

2,395 

230 

128 

60 

TI787 Portable KSR, 120 CPS . 

2,845 

273 

152 

102 

TIBID R0 Printer.. 

1,895 

102 

102 

69 

TIB20 KSR Printer. 

2,195 

211 

117 

00 

OTSO '1 CRT Terminal .... 

1,595 

162 

90 

81 

DT8Q 5 APL CRT. . 

2.095 

200 

112 

75 

DT3Q/5L APL IS CRT. 

2,295 

220 

122 

83 

AD MSA CRT Terminal.. 

875 

84 

47 

32 

AOM31CRT Terminal. 

1.450 

130 

76 

53 

ADM4Z CRT Terminal. 

2,195 

211 

117 

70 

1420 CRT Terminal. 

045 

91 

51 

34 

1500 CRT Terminal. 

1,095 

105 

58 

40 

1552 CRT Terminal .. 

1,295 

125 

70 

48 

920 CRT Terminal. 

895 

SB 

40 

32 

950 CHT Terminal.. 

1,075 

103 

57 

39 

Letter Quality. 55.15 RO.. 

2,895 

270 

154 

104 

Letter Quality. 55/25 KSR. 

3.295 

310 

175 

119 

Letter Quality KSR. 55 CPS ... 

3,395 

325 

181 

123 

Letter Quality HO, 55 CPS .... 

2J95 

278 

154 

164 

2G21A CRT Terminal. 

1,505 

153 

85 

S3 

2521P CRT Terminal.. 

2,750 

253 

154 

99 

730 Desk Inp Printer . 

715 

69 

39 

26 

737 W/p Desk Top Printer .... 

895 

35 

48 

32 
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1 KA1\31 If Li CORPORATION 

1945 ROUTE 22 - UNION. N.J. 07083 • (201} 688-7800 

TWX §0-985-5485 
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MicrocomDuter 


E ngineering Software for TRS-80 Mods 1,11 & 111 

•Air Cond. Com. Cool Ing/H eating Load 
■ Residential Coui ing/H eating Load 

• Structural Space Frame Analysis 

1 Fire Sprinkler System Design 
•Lighting Design . Word p roceS si n g, 

1 Air Duct Design f or 5p ec Writing 

• Accounting • Hydraulic Pipe 

Design 

• Electrical Fault 
Current 


"Surveying 


WE HAVE 

SOLAR PROGRAMS 


■ Hardy Cross 
Water Analysis 

■ Life Cycle 
Cost Analysis 

Selected programs also available for other microcomputers. 

PLEASETELL ME MORE ABOUT YOUR ENGINEERING PROGRAMS, 

N ame_ „ _ . _ 


Company^ 

| Address_ 

City_ 


Phone 


5tate 


1 1 am interested in 




McClintock Corp. 


P.O. Box 430980 

Ly\ jT j 

Miami, FL 33143 

PROGRAMS 

(305) 666-1300 


& 

u 

5 
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HARD DISK MULTIPLEXOR WITH TO MEG HARD DISK 
FOR THE TRS-80* Mod II 
NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

• Allows up to 4 Mod ICs to connect to a single controller — up to 4 hard disk 
drives per controller, Users may access the same hie simultaneously {first-come 
first-served), 

• Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard /Soft Disk System (HSD) software. 

• Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
supported 

• compatible with your existing TRSDQS programs! All BASIC statements 
are identical. 

• A single file may be as large as one disk, Alternate mode allows 24-million 
byte record range. Directory expandable to handle Ihousands of files. 

■ Includes special utilities — backup and copies. HPURGE for multiple deletions, 
HDDS directory catalog system, and Hard Disk Superzap, FORMAT utility 
includes options for specifying sectors/gran, platters/drive, logical disk 
size, etc. 

HARD DISK DRIVE & CONTROLLER £5995 RACET HSD Software £400 

Call for multiuser pricing, Dealers call for OEM pricing. 

INFINITE BASIC (Mod 1 & III Tape or Disk) Mod I $50.00, Mod III $60.00 

Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions, includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage, 

INFINITE BUSINESS (Requires infinite BASIC) Mod I & III £30,00 

Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +. *, /. Binary search 

of sorted and unsorled arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50,00 

SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'AH' 
options available for line numbers and variables. Load from BASIC — Call with 
1 CTRL' R Cutout to screen or printer! 

DSM Mod I $75.00, Mod II £150.00, Mod III $90.00 

Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — Improved disk 1/0 times 
make this the fastest Disk Sort/Merge available on your TRS. 

(Mod l Min 32K 2-drive system, Mod ii 64K 1-drive. Mod III 32K1-drive) 


**NEW** DISCAT (32K1-drive Min) Mod 1,111 £50. DO 

This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDQS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space 

★ ★NEW** 

KFS-00 (1-drive 32K Min - Med II64K) Mod I, 111 $100.00; Mod II £175.00 

The keyed file system provides keyed and sequential access to multiple files, Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 

it * NEW ★ it 

MAILLIST (1-drive 32K Min - Mod II 64K) Mad I, 111 S75.0Q; Mod 11 £150,00 

This I SAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit state code, Up to 30 attributes. Mask 
and query selection Record access times under 4 seconds!! 


* * NEW * * LPSPOOL (32K 1 -drive Min) Mod I £75.00 

LPSPOOL — Add multi-tasking to permit concurrent printing while running your 
application program. The spooler and despoofer obtain print fobs from queues 
maintained by the system as print files are generated. LPSPOOL supports both 
parailel and serial printers. 


UTILITY PACKAGE (Mod II 64K) $150.00 

Important enhancements to the Mod Tl. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT. XCOPY and SUPEFZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi-file copies, Wild-card' mask select, absolute 
sector mode and other features SUPERZAP allows examine/change any sector on 
diskette Include rrack-0, and absolute disk backup/copy with I/O recovery. DCS 
builds consolidated directories from mulliple diskettes Into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID, 
XCREATE p real locates fifes and sets 'L0F' to end to speed disk accesses. DE8UGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and morel! 

DEVELOPMENT PACKAGE (Mod If 64K) £125,00 

Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the MTuosoft Editor Assembler Plus' software package including 
uploading services and patches for Disk I/O. l _q 

LNECK, VISA, M/C. £.0.0., PURCHASE ORDER E" WAVC1 COMPUTES -g 


TELEPHONE ORDERS ACCEPTED fTHI 637-SDtB 

-TRS'80 IS A REGISTERED TRADEMARK 
OF TANDY CORPORATION 


1330 N. GlasseL Guile ‘M 1 
Orange, CA 926G5 
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retirement a 
benefits U 


Marry of the 50 million 
Americans who are 
covered by private pension 
plans think they’ll 
automatically qualify for 
benefits when they reach 
retirement age. 

They’re wrong! 

Every plan has require¬ 
ments that must be met 
under the Employee 
Retirement Income 
Security Act. And the time 
to find out about those 
requirements is 
now—even if retirement is 
30 years down the road. 

There’s a lot more to think 
about too. Does your plan 
permit early retirement? 
How much will your 
plan pay you? Will you 
receive a monthly payment 
or a lump sum? 

The U.S. Department of 
Labor has a free booklet 
that will help you answer 
these questions and a lot 
more. Send for it today. 

Write: Pensions, Consumer 
Information Center 
Pueblo, Colorado 61009 


U.S. Department of Labor 

Printed by this pDedication as a public service. 


CASE statements determines the 
function that is to be performed. 

The procedures SAVESCREEN and 
LOADSCREEN can (with one or two 
minor alterations) be found in the 
Pascal Reference Manual in section 
2.2.6.2 (untyped files). These pro¬ 
cedures are used to save (or load) the 
Apple's HIRES display to (or from) a 
disk file. The disk files are sixteen 
blocks long (8 K bytes). HIRES image 
files are appended with .SCRN for the 
purpose of directory identification. I 
have considered compressing the data 
in order to save disk space, but unfor¬ 
tunately I haven't found a method 
that guarantees this result. I have 
tried various approaches, including 
counting the number of similar dots 
in succession. This works, but if there 
are more than 4 K changes (on-to-off, 
off-to-on) then the disk file exceeds 
sixteen blocks. (I'd be glad to hear 
any innovative ideas in this area.) 

The procedures CONVERTFROM 
and CONVERTO are used to convert 
small integer values (between 0 and 
16) to and from the boolean array 
USERS. The values that are stored are 
the plot offsets used by the "draw- 
block" statement in MYPLOT. The 
offset aligns the cursor with a specific 
point in the plot array. CONVERTO 
is called by SETUSR. SETUSR allows 


you to define two devices that are 
then saved on disk in the file 
USER.CHARSET, along with the off¬ 
set information. 

GETXY reads the tablet. When this 
routine is called, it loops around the 
external procedure READPAD until 
the pen is pushed down. It then sets 
the condition of VALIDXY and fixes 
the Y value. (The tablet's 0,0 is at the 
top left, Pascal's is the bottom left.) 

The final routine that I will men¬ 
tion is PRINTOUT. PRINTOUT is 
decidedly implementation-depen¬ 
dent. My printer is a HyType I (old, 
slow, and occasionally reliable) with 
a serial interface, and it has a limited 
graphics capability. This limitation is 
primarily one of time: at 300 bps (bits 
per second) it takes about lYi hours 
to print the screen; to generate a dot, 
I print "dot-space-space", and "space- 
space" for no dot. (See figure 2.) In 
order to increase the speed of this 
process, I look ahead at the beginning 
of each line, and stop after the last 
dot in the line. (I also try to avoid 
printing pictures with borders.) 

The sequence of screens in photo 3 
labeled "CMOS frequency doubler" 
gives you some idea of the ease of 
designing with this system. It took 
about IVi minutes to reach the stage 
shown in photo 3. I then changed the 



Figure 2: Sample hard copy produced by HyType / with serial interface. 


394 July ]9S1 © BYTE Publications Inc 





















Circle 104 on inquiry card. 


DON’T BE HELD UP! 


QUALITY 

SOFTWARE 

DISCOUNT 
PRICES 


Creative Discount Software 
256 S. Robertson, Ste. 2156 
Beverly Hills, CA. 90211 


CALL for our catalog 

TOLL FREE 

Operator 831 
800-824-7888 

Alaska/Hawaii 800-824-7919 California 800-852-7777 



THE BIGGEST NAME IN LITTLE COMPUTERS ’ 

TRS-80 Model n—Your Best Buy 
in a Business Microcomputer 



TRS-80 computers, 
software and peripherals 

Similar values on all merchandise 

CALL COLLECT: 

915-283-2920 
Van Horn Office Supply 

701 W, Broadway -- P O' Box 1060 
Van Horn, Texas 79855 


Form F48 Provided 
Standard Warranty on Merchandise 
THE NATIONWIDE SUPERMARKET OF SOUND ® 


SOFTWARE 
for the ATARI 800* 
and ATARI 400* 
from QUAury software 



STARBASE 
HYPERION™ 

By Don Ursem 

Become absorbed in this intri¬ 
guing, original space simulation 
of war m the far future Use 
strategy to defend a Iron I line 
Star Fortress against invasion 
forces o! an alien empire. You 
create, deploy, and command a 
Heel of various classes of space 
ships, while managing limited 
resources including power 
generators., shields and probes. 
Reaf time responses are 
sometimes required to take 
advantage of special tactical 
opportunities Use of color, 
sound, and special graphics 


add to the enjoyment of this program At least 24K of RAM is required. 

On Cassette — $19 95 On Diskette — $22-95 


NAME THAT SONG 

By Jerry White 

Here is great entertainment for everyone! 

Two players listen while the Atari starts 
playing a tune. As soon as a player thinks 
he knows the name of the song, he 
presses his assigned key or joystick 
button, There are two ways to play. The 
first way requires you to type in the name 
ol the song. Optionally, you can play 
multiple choice, where the computer 

asks you to select the title from four possibilities- The standard version requires 24K of 
RAM (32K on diskette) and has over 150 songs on il. You also gat a 1GK version that has 
more than 85 songs. The instructions explain how you can add songs to the program. If 
you wish. Written in BASIC. 

On Cassette — $14-95 On Diskette — $17,95 



QS FORTH 

By James Alhanese 

Want to go heyond BASIC? The remarkably efficient FORTH programming language may 
be just for you. We have taken the popular fig-FORTH model from Ihe FORTH Interest 
Group and expanded it lor use with the Atari Personal Computer. Best of all we have 
written substantial documentation, packaged in a three ring binder, that includes a 
tutorial introduction to FORTH and numerous examples. QS FORTH is a disk hased 
system that requires at least 24K of RAM and at least one disk drive. Five modules that 
may be loaded separately from disk are the fig-FORTH kernel, extensions to standard 
fig-FORTH, an on-screen editor, an I/O module that access Atari's operating system, 
and a FORTH assembler. 

Diskette and Manual — $79.95 Manual Only — $39-95 


FOR OUR COMPLETE LINE Of ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 


QS 


QUTILny SOFTWARE 

6660 Reseda Blvd, Suite 105, Reseda. CA 91335 
(213 ) 344-6599 


WHERE TO GET IT: Call us at {213} 344-6599 for the name of the Quality Software 
dealer nearest you. If necessary you may order directly Irom us. Mastercard and Visa 
cardholders may place orders by telephone. Or mail your check or bankcard number to 
Quality Software, 6660 Reseda Blvd., Suite 105. Reseda, CA 91335. California residents 
add 6% sales tax. SHIPPING CHARGES: Within North America orders must include 
$1.50 for first class shipping and handling. Outside North America the charge for air¬ 
mail shipping and handling t$ $5.00. Pay in U.S- currency. 

♦Indicates trademarks of Atari 
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inverter to a NAND gate (used as an 
inverter) to minimize package count. 

The tablets command set user 
allows you to define two devices of 
your own choosing. These are plotted 
as USER1 and USER2, When the 
command is called, the text screen 
displays a blank 16 by 16 array {see 
photo 4), The array is filled by typing 
a space for a space and any alpha¬ 
numeric character for a dot* The 
backspace key moves the cursor 
back, and the escape key aborts the 
command. After the last position in 
the array has been filled, the system 
asks for the coordinates of the cursor* 
This is the position that the cursor 
will be in when the array is plotted* 

This program has all of the ap¬ 
pearances of one that will grow for¬ 



ever, I already have several ideas for 
additions, and have had abundant in¬ 
put from friends. And although 1 
have managed to resist the urge to 


(3c) 



Photo 3: Sequence of displays in an ac¬ 
tual design project. Diagrams 3a thru 3c 
were created in less than two minutes , and 
the circuit was slightly changed in photo 
3d. The finished product is shown in 
photo 3e> 


Photo 4: Definition of nonstandard 
devices * component is composed of a 

16 by 16 pixel array ; two menu items 
allow users to draw their own com¬ 
ponents on the video screen , 

m 



modify long enough to write this arti¬ 
cle, now that it's done..**Did I hear 
someone say, “Boolean equations as 
input, schematics as output"?* 


Listing 2: Apple Pascal program IN1TLOG1C for creating the components displayed on the video monitor * 


3 

3 

4 

5 

6 
7 

a 

9 

10 

11 

12 

13 

14 


396 


1 f *$L PRINTER:*) 

1 (*$I PARTI.TEXT *) 

1 (*********************************** *********** ****************** 
1 * * 
1 * 

1 * 

1 * 

1 * 

1 * 

1 * 

1 * 


This program creates the file T LOGIC.CHARSET T 
which is used by LOGICDESIGN * Each character 
is a 16 by 16 array fof boolean >t i.e, true 
or false ,. 1 or 0) * 

Dan Sokol - 2 Apr 80 


l ****************************************************************) 

1 Program INITLQGIC; 

Listing 2 continued on page 398 
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RS204 


• AP101 Apple II with Single Disk Drive....$109 

• AP102 Apple II with Double Disk Drives .. 119 

• AP103 Apple II t 9 inch Monitor A Double Drives ... 129 

• AP104 Apple //A two additional Drives A Silentype 139 

• API 05 12 inch monitor plus accessories .. 99 

• RS201 TRS-ao Model I, Expansion Unit A Drives .... 109 

• RS202 TRS-80 Monitor or TV set ... 84 

• RS204 TRS-80 Model III . 129 

• RS205 Radio Shack Color Computer .. 89 

• P401 Paper Tiger 440/445/460 .. 99 

• P402 Centronics 730/737 - Line Printer ll/IV . 89 

• P403 Epson MX70 or MX80 .. 89 

• CC90 Matching Attach# Case... 75 


compuTer case company 

5650 INDIAN MOUND CT COLUMBUS, OHIO 43Z13 {614) 066-9464 





Circle 150 on inquiry card. 



FARNSWORTH 
COMPUTER CENTER 

1891 N. Farnsworth Ave.jat the e-w Totiweyi 
Aurora. II. 60505 Ptv. (312)851-3888 

Weekdays T06; Sat. 105 


ADD DISK DRIVES TO YOUR 
MODEL III AND MODEL I 



$599 

(includes Disk Drive) 


Fully compatible with Radio Shack's operating system 
TRSDOS. 

• One, two, three, four drive configurations, 

• 134K to over 1 Meg of storage 

• 40 track and 80 track available 

• 90 day warranty. 100% parts and labor 

• Extended warranty available 
Complete upgrade includes one mini-disk drive, power 
supply, controller, and mounting hardware, IMMEDIATE 
DELIVERY, 

Complete one drive kit 
Additional internal drive 
External drive 
80 track drives (inc, patch) 

16K memory 

(required to use drives) 

Model til 32K w/VR Data 
two drive assembly 
RS232 Adapter Board 

WE DISCOUNT RADIO SHACK & OTHER COMPUTER PRODUCTS 

To order call toll free (800) 345-8102, or (215) 461-5300 In PA. 


OUR 

RADIO 


PRICE 

SHACK 

SAVINGS 

$599. 

$849. 

29% 

265, 

399. 

34% 

299, 

499. 

32% 

add 195. ea N/A 


49, 

119 

59% 

1812. 

2380, 

24% 

75, 

99. 

25% 


ti $299 


We’ve broken through the three hundred dollar barrier 

* Fully compatible with TRSDOS™ 

* Fully compatible with RS Drives 

* Easy plug-in installation 

* Rigid extender board 

* 90 day warranty — 100% parts and labor 

* Extended warranty available — $45/year 

* Choice of Tan don or MPI drives 

* Includes power supply, enclosure, single sided — 
40tk drive and EXTENDER BOARD 

1 sided 80 tk - $419 2sided40tk-$419 

2 sided 80tk - $549 

MONTHLY SPECIALS 

Centronics 739 $750.00 

Microiine 80 $425.00 

. Lexicon Modem $135.00 . 

\_ PRICES SUBJECT TO CHANGE WITHOUT NOTICE J 

PUBLISHED PRICE REFLECTS CASH DISCOUNT 

VH Data, a manufacturer of innovative computer products. Is known worldwide 
lor Quality dependability and prompt, personal service singe 1972 



corp 


VR Data Corporation • 777 Henderson Boulevard • Folcroft, PA 19032 

Circle 421 on inquiry card. 
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Listing 2 continued: 


15 

1 

1:D 

3 




16 

1 

lsD 

3 

type SHAPE - packed array f0- * 15,0.* 16] of boolean; 


17 

1 

1 :D 

3 




18 

1 

1:D 

3 

va r INVE RTER, N AN D,N OR,HRGAT F,AM DGATE, DTQP f DBOT,JKTOP,JKPOT , 

PUFFER r GND,PLUS 5, 

19 

1 

1:D 

3 


MSITOP , MS IBOT # I WV f INTH1 NG ,OUT , DOT , C .AP f RESISTGP , XGR,X™OR 

f HCAP,niCTnR,SW ,BAT 

20 

1 

1:D 

3 


Ml NIDIP r HDIODE, OPAMP,NPN,PNP ,MINDIP ,HMSIL f HMSIR r XTALPERDUE!}, 

21 

1 

1: D 

3 


LCOIL , RCOIL , VP ESIST,U SE Rl ,USER2 f USER3 : SHAPE; 


22 

1 

lsD 

691 




23 

1 

lsD 

6 91 


USERFILE,SHAPEFILE : file of SHAPE; 


24 

1 

1:D 

1323 




25 

1 

1: D 

1323 


I f J,RQW : integer; 


26 

1 

1:D 

1326 




27 

1 

1:D 

1326 


BIT : boolean; 


28 

1 

i:D 

1327 




29 

1 

1: D 

1327 




30 

1 

1:0 

1327 




31 

1 

1: D 

1327 

( 

*************** makeshape S *********************************** 

32 

1 

1 : D 

1327 

ft 


ft 

33 

1 

1 :D 

1327 

* 

Converts strings to boolean arrays. 

* 

34 

1 

lsD 

1327 

* 

This procedure is borrowed from GRAFDEMO.TEXT 

ft 

35 

1 

1 :D 

1327 

* 

on APPLE3: 

ft 

36 

1 

1:0 

1327 

ft 


ft 

37 

1 

1*0 

13 27 

ft 

Called from : INIT1 thru INIT10. 

ft 

38 

1 

1: D 

1327 

ft 


ft 

39 

1 

1 ;D 

1327 

*********ftftftftftftftftftftftftftftft************************ft*ft*****ft*ft***ftft) 

40 

1 

2: D 

1 

procedure MAKESHAPES(var BITMAP:shape;ST:strino); 


41 

1 

2:0 

0 


begi n 


42 

1 

2:1 

0 


for J:-l to lenoth (ST) do 


43 

1 

2:2 

23 


beai n 


44 

1 

2:3 

23 


BIT:=(ST[J] O f 1 ) ; 


45 

1 

2:3 

35 


BITMAP[ROW,J-ll:-BIT; 


46 

1 

2:2 

59 


end; 


47 

1 

2:1 

69 


ROW:-ROW-1? 


48 

1 

2:0 

77 


end; 


49 

1 

2: 0 

92 




50 

1 

2 : t) 

92 

( 

*$P*1 


51 

1 

2:0 

92 

( 

*************** SAVESHAPFR *********************************** 

52 

1 

2: 0 

92 

* 


ft 

53 

1 

2:0 

92 

* 

Saves the ARRAYS in a disk rile. 

ft 

54 

1 

2; 0 

92 

* 


ft 

55 

1 

2:0 

92 

* 

Called from : Main program loop. 

ft 

56 

1 

2:0 

92 

* 


* 

57 

1 

2:0 

92 

*** ************************************* ft***********************) 

58 

1 

3: D 

1 

procedure SAVE SHAPE S; 


59 

1 

3:0 

0 


beq i n 


60 

1 

3:1 

0 


rewrite(SHAPEFILE , * LOGIC.CHARSET 1 )? 


61 

1 

3:1 

26 


SHA P E FI LE ";=IMVF RTE R; put(SHAPEFILE); 


62 

1 

3:1 

42 


SHAPEFILE*:-NAND; put fSHAPEFILE); 


63 

1 

3:1 

58 


SHAPEFILE ":-NOR; put (SHAPEFILF); 


64 

1 

3:1 

74 


SHAPEFILE": -0RGATE; put (SHAPEFILE) ; 


65 

1 

3:1 

90 


SHAPEF1LE-ANDGATE; put (SHAPEFILE); 


66 

1 

3:1 

106 


SHAPEFILE *:-DTOP; put (SHAPEFILE); 


67 

1 

3:1 

122 


SHAPEFILE":=DBQT; put(SHAPEFILE); 


68 

1 

3:1 

138 


SHAPEFILE":-JKTQP; put (SHAPEFILE); 


69 

1 

3:1 

154 


SHAPEFILE ~:=JKBOT; put (SHAPEFILE); 


70 

1 

3:1 

170 


SHAPEFILE":-BUFFER; put (SHAPEFILF); 


71 

1 

3:1 

186 


SHAPEFILE":-GND; put (SHAPEFILE); 


72 

1 

3:1 

202 


SHAPEFILE":-PLUS5; put (SHAPEFILE) ? 


7 3 

1 

3:1 

218 


SHAPEFILE":-MSITOP; put(SHAPEFILE); 


74 

1 

3:1 

234 


SHAPEFILE":-MSIBQT; put (SHAPEFILF); 


75 

1 

3: 1 

250 


SHAPEFILE":=1MV; put (SHAPEFILE) ; 


76 

1 

3:1 

266 


SHAPEFILE":=IMTH1NG; put{SHAPEFILE}; 


77 

1 

3:1 

282 


SHAPEFILE":-OUT; put(SHAPEFILE) ; 


78 

1 

3:1 

298 


SHAPEFILE":-DOT; put(SHAPEFILE) ; 


79 

1 

3:1 

314 


SHAPEFILE":-CAP; put(SHAPEFILF) ; 


80 

1 

3:1 

330 


SHAPEFILE":-RESISTOR; put (SHAPFFILE); 


81 

1 

3:1 

34 6 


SHAPEFILE":-XOR; put(SHAPEFILE); 


82 

1 

3:1 

362 


SHAPEFILE":-XMOR; put(SHAPEFILE); 


83 

1 

3: 1 

378 


SHAPEFILE":=HCAP; put(SHAPEFILE)? 


84 

1 

3:1 

394 


SHAPEFILE":-DIODE; put (SHAPEFILE) ; 


8 5 

1 

3:1 

410 


SHAPEFILE":-HDIQDE; put (SHAPEFILE); 


66 

I 

3:1 

426 


SHAPEFILE":-OPAMP; put(SHAPEFILE)? 


87 

1 

3:1 

442 


SHAPEFILE":-NPN; put(SHAPFFILE); 


88 

1 

3:1 

458 


SHAPEFILE":-PNP; put(SHAPEFILE); 


89 

1 

3:1 

474 


SHAPEFILE":-BAT; put (SHAPEFILE); 


90 

1 

3:1 

490 


SHAPEFILE":-SW; put (SHAPEFILE); 


91 

1 

3:1 

506 


SHAPEFILE-MINIDIP; put(SHAPEFILE); 


92 

1 

3:1 

52 2 


SHAPEFILE":-HMSIL; put (SHAPEFILE) ; 


93 

1 

3:1 

538 


SHAPEFILE":-HMSIR; put(SHAPEFILE); 


94 

1 

3:1 

554 


SHAPEFILE":-XTAL; put (SHAPEFILE); 
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Circle T16 on inquiry card. 



further improve\ 
service to our customers we\ 

V have installed a toll-free \ 

WATS line in our\ 

\ ^Peterborough, New\ 

\ Hampshire office.X 

\ If you would \ 

\like to order a\ 
stibscription tc\ 

\ BYTE, or if \ 

\ you have a \ 

\ question relatA 
\ed to a BYTe\ 
subscription A 
.you are invited\ 

\ to call* \ 
(800)258-5485 \ 
between 8:00 AM and ' 
4:30 PM Eastern Time. 
(Friday 8 AM - Noon),, 
\ * Calls from conth / 
\ nental U.5. 

\ only, jr 

V 9! 73 


BYTE's ' 

Toll-free 
Subscriber 
W.A.T.S. Line 


(800)258-5485 


We thank you and look 
forward to serving you. 


JULRJULJUU^ 


i mi mips mur 

Mu ti-Application Processing System 



THREE COMPUTERS IN ONE! 


THE DIGIAC MAPS® CT-80 SYSTEM 

Multi-User, Multi-Tasking, Cost Effective. 

• 3 business systems can run concurrently - thafs 3 times the overall 
system productivity! * Time share word processing accounting order 
processing inventory, forms processing; billing & more! • 3 workstations 
can share data base - preparations can be done by several operators 
concurrently! • All wortetatfons can share common peripherals. • Uses 
DIGIAC MAPS-80 operating system. (Digital Research MP/M) *High level 
language processors including Fortran - Basic - Pascal - Cobol. • Complete 
Turin-key system for ease of operation & learning! 


For Additional information Contact 

MAPS, Commercial Products Division ofi 
DIGIAC CORPORATION 

175 Engineers Road, Smithtown, N.Y, 11787 
Phone; (516) 973-8600 

MP/M is a trademark of Digital Research Gtxp. 









Quantities 


1 Full Year 
x3.08"Hx 

WT 3-1/2 LBS 

* Selectable serial ES-23&C/20 mA 
current loop or 8-bit parallel 
interface 

* Selectable baud rates 110, 300, 
600 or 1200 

* Parallel-data rates in excess of 
2000 characters per second 

* 21 characters per line 
(optional 32 characters) 

* 36 character input buffer 

* Electrosensittve or thermal 
printing 

•5x7 Dot Matrix, 64 character 
ASCII Code 

* Boldface character for 
emphasis 

$299 


in 100 quantities 
$399 list 


Circle 411 for demonstration only 
Circle 439 for more information 


URITEO 

SYSTEmS 


Digilec 


91 a Woodley Road. Dayton. Ohio 45403 
(513) 254-6251, TWX (810) 459-1728 
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Listing 2 continued: 


9 5 

1 

3: 1 

570 

SHAPEFILE":=WIPER; put fSHAPEFILE); 



96 

1 

3:1 

585 

SHAPEFILE~:=ZENER; put(SHAPEFILE); 



97 

1 

3:1 

600 

SHAPEFI LFT ;=LC 0 IL,‘ put f SHAPE FI LE ) ; 



98 

1 

3:1 

615 

SHAPEFILE= RCOIL; put(SHAPEFILE); 



99 

1 

3:1 

630 

SHAPEFILE":-VRESIST; put(SHAPEFILE); 



100 

1 

3:1 

645 

clos e(SHAPEFILE,lock) ; 

(* create dummy userfile 

101 

1 

3:1 

6 54 

rewrite (USERFILE, 1 USER* CHARSET r ); 



102 

1 

3:1 

679 

USERFILE *:”US£R1 ; put(USERFILE }; 



103 

1 

3:1 

694 

USERFILE ^:=USER2; put(USERFILE)? 



104 

1 

3:1 

709 

USERFILE " : =USER3 ; put (USERFI LF.) ; 



105 

1 

3:1 

724 

close(USERFILE r 1ock); 



106 

1 

3:0 

733 

end; 



107 

1 

3:0 

746 

(*$P*) 



108 

1 

3: 0 

746 

(*************** IMITl **************************************** 

109 

1 

3:0 

746 

* 


* 

110 

1 

3:0 

746 

* Creates arrays from strings* 


* 

111 

1 

3:0 

746 

* 


* 

112 

1 

3:0 

746 

* Called from : Main program loop. 


* 

113 

1 

3:0 

74 6 

* 


* 

114 

1 

3:0 

74 6 

*************** *********************************************+***) 

115 

1 

4; D 

1 

procedure INIT1; 



116 

1 

4:0 

0 

begin 



117 

1 

4:1 

0 

write( 1 . 1 ); 



118 

1 

4:1 

10 

ROW:=15; 



119 

1 

4:1 

14 

MAKESHAPES(INV, 1 XX ' ) ; 



120 

1 

4:1 

38 

MAKESHAPES(INV, * X X ’); 



121 

1 

4:1 

62 

MAKESHAPES(INV f ’X X 1 ); 



122 

1 

4:1 

86 

MAKESHAPES (INV , * XX 1 ); 



123 

1 

4:1 

110 

for I:=1 to 12 do 



124 

1 

4:2 

12 4 

MAKESHAFES(INV , 1 1 }; 



125 

1 

4:1 

158 

ROW:=15; 



126 

1 

4:1 

162 

MAKESHAPES(INVERTER, r X 

f > 


127 

1 

4:1 

186 

MAKESHAPES(INVERTER, 'XX 

') 


128 

1 

4: 1 

210 

MAKESHAPES(INVERTER,VX X 

’) 


129 

1 

4:1 

234 

MAKESHAPES(INVERTER, f X X 

r ) 


130 

1 

4:1 

258 

MAKESHAPES(INVERTER, f X X XX 

') 


131 

1 

4:1 

282 

MAKESHAPES(INVERTER,'X X X 

f S 


132 

1 

4:1 

306 

MAKESHAPESfINVERTER, f X X XX 

’) 
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^T " 1 *r' l 


£ V.I.P.’s Call A.E.I. 

because A.EJ. tests before shipping; has expertise 
on all items offered; and is price competitive. 


NQRTHSTAfl 

HRZ 1D32K. CALL 

HRZ 2D 32K. CALL 

HRZ2Q32K .CALL 

HRZ 2Q 64K .CALL 

HARD DISK SYSTEM.CALL 

DYNA BYTE 

N EW SYSTEMS LOW?.. .. CAL L 

TERMINALS 

TELE VIDRO 912. CALL 

TELEVIDEO 920.CALL 

SQR0G 1Q120. 095 

HAZELTINE 1500- . S50 

PRINTERS 

NEC 5510. $2600 

NEC 5520.2900 

NEC 5530 . 2520 

ALL MEGS. INC, TRACT, HIBBON & 
THIMBLE 

TI-820 . 1640 

TI-810 . 1495 

ANADEX DR 9500- OR 01.1345 



EPSON MX eo BEST.CALL 

EPSON MX 70 BEST.CALL 

ANACOM. ..1150 

MORROW 

DISCUS 2*2 i DRIVE_$1250 

DISCUS 2D 1 DRIVE .935 

DISCUS M26 HARD DISK.3925 

SYSTEMS GROUP 

DM 5400 64 K 250ns.$595 

DMB 6400 64K 250nS .745 

2ND GENERATION- 

LATEST RELEASES.CALL 

INDUSTRIAL MICRO SYSTEMS 

XLNT PRICES! .CALL 

SSM— LOWEST PRICES! . .. CALL 
SOFTWARE-DISKS 

WORDSTAR .$300 

GRAHAM DORIAN-LOW' .. . CALL 
STRUCTURED SYSTEMS- 

LOW1...CALL 

5" DISKS .26 

fl" DISKS .. .. 30 



These Fine Products and More 


We Wifi Try To Best Any Advertised Price 

Automated Equipment Inc. 

18430 Ward Street Fountain Valley, Calif, 92708 

TOLL FREE ORDERING 

(714) 964-7514 (800) 854-7635 

f a 9° QQOqQ a ft 





* FORTH by rimm EnRineerinR Release 1 Iff' ^Ed.> with manual I includes full 
H 4 UMV/- 2 . 1 E> assembler, fasl disk I/O [T 7 wc. jjt?r IK block oti JT disk], editor with 


2i) r nmmaruls.l “ * $91 

* FORTH usttr manual & tutorial Ififite credits luwartfc disk purchase! $20 

* FURTH l>v Timin Engineering Release 3 (includes CP/M iiTillly and visual editor plus 

al her enhancements) $535 

* FORTH —CP/M file conversion utility $50 

* Romable FORT H by Tim in f. ngi neenng (stmilar to Release 31 $350 

Any of the above with M| J M interface $40 extra 

Any of Ifni* above with Floating Point vocabulary $100 exlrd 

■ Visual I sc reenl editor with curso* conlral $75 

* Disk of useful FORTH screens $7$ 

* Custom versions of FORTH $200-(500 

■ Complete FORTH system Insfcal lotion wit b training progf a m $4500 


TECHNICAL HOTLINE, answered Only by software technician (714) 455-9041 


9.0 

GOO 


TJMtN [NCIN£ERING COMPANY 

9575 GENESEE AVEMUl - SUITE U * 
SAN DIEGO * CALIFORNIA 93121 * 

TELEPHONE ( 7 l 4 j 4 te<XX*i 



ttWlwn [p-M H-* Ilf -m||h minimi .uni in. li.fc. U*. Uiiwl urd .... i.-|H I Llll nmnlmto "i - im V .|ll H lp ill'll C IiIiim di.L 

IkHiwuf*. .irtlin iliiit, within 4 lhlfc*Ji''liH'C 1;J i 1 tri'lil 1 j*iI-. 1 idihinl 1 hn kin*"- t jUlntniApli-u--.HliU.S. u> 


ttOHMI liXfii-J (Iniup “ ■ 1 htJ.il.ll KIM'*, Ilf .lip 
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Circle 263 on inquiry card, 
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BUY COMPUTERS 
BY MAIL ORDER 
AND SAVE 16% 


APPLE HARDWARE 

4SK $1,193.00 

Disk with Controller $ 540.00 

Disk * 440.00 

Pascal $ 445 00 

Graphics Tablet $ 655.00 

Versa writer Digitizer System 

$ 215.00 


ATARI 000 16K t 775.00 


TERMINALS 

Zenith 2 19 
Some IQ 120 
Tele video 950 
Televidec 920C 
Televideo 912C 
ADDS Viewpoint 


789.00 

729.00 

989.00 

759.00 

729.00 


$ 589.00 


SOFTWARE 

Superbrain Double Density 64K 
i2.65Q.D0 

Quad Density 64K S 2.977.00 


PRINTERS 

Tl Basic Serial 
Epson MX-80 


$1,495.00 

CALL 


NORTHSTAR 

Horizon 2 64 QD 


$3,350.00 


Centronics 737 Parallel 


IDS 560 


$ 719.00 
$1,395.00 


VERBATIM & MEMQREX 


5 ! 4 " 

MONITORS 

Uedex 12" B&W 
12" DP 


$ 27.50 


$ 138.00 
$ 152.00 


Sand certified Chech (regular checks, require 2 weeks to clear) or 
charge lo VISA Of Moster Charge. Customer pays shipping. 

MIRO COMPUTERS, INC. 

27 Long Meadow Place South Setaukef LI., N Y. 11720 
( 516 ) 423-7955 call mon.-sat., ioam-apm 







CaU A.E.I. 


5 

i 


E 

E 

s 


VI Fs customarily need tap quality and service within stringent 
budgetary' limits, Naturally, they -call A.E.I. 

...For software, firmware, or hardware; For custom systems 
assistance, connectors, interface boards and service; For 
peripherals, including printers,CRT*s,discdrives,or modems?For 
as Little as one part such ns a cable or connector, or as much as au 
entire national computer complex for t* multi-branch company. 

Item: A.E.I. tests virtually every'* item sold, before shipping. 

Item; A.EJ. Ini Halites everv piece of software, and makes a 
copy. If you have a problem, A.EJ. can check to locate die problem 
by using the in-house duplicate, saving you time. 

Item: AJ^.I. has In-house expertise on every item offered. 

Item; A.E.I. prices are competitive with the lowest, no-service, 
no In-house expertise dealer. 

40% OF ALL A.EI. SALES ARE TO PUBLIC AND SEMI¬ 
PUBLIC INSTITUTIONS, 


A partial list** ofA.E.I. customers whopurchased during die last 
tmatiirr of 19HO includes: University of Nebraska, University of 
Virginia, VS. Dept of Interior, I Jnlvcnrity of Kentucky, University 
of California, Massachusetts Institute of Technology, US. Air 
Force, Kami Air Development Center, Brown University, Univer¬ 
sity of Oregon, University of Utah, Ohio State University', 1 'nfver- 
ttlty of Southern California, Californio State Dept of Water 
Resources, University of Michigan, and Princeton t fill versify. 

In the private sector, an equal number of major national 
organ!suit ions purchased during ihe same period. 

Yam emu call A*E.|. tuol 


•With mir nun]ml r«sE sht|i|ilng, we hove lime In tent; cr|H;r|)(cH Khlpnifllt nuiy 
piyehulc lasting. 

”A£.I. does iujI wish u> iniuly llliit unv of these line endorse A h,I™ 

merely lhat AE1 - (h puma in have ihem ils msiminrs, 


Automated Equipment, Inc, 

18430 Ward Street, Fountain Valley, California 92708 (714) 964-7514 (Outside of California (800)854-7686) 


Circle 39 on inquiry card. 
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133 

1 

4-1 

330 

MAKESHAPES(INVERTER,'X J 

134 

1 

4: 1 

354 

MAKESHAPES{INVERTER,*X X 

135 

1 

4:1 

378 

MAKESHAPES(INVERTER,'XX 

136 

1 

4:1 

40 2 

MAKESHAPESfINVERTER,'X 

137 

1 

4:1 

426 

for I:-l to 5 do 

138 

1 

4:2 

440 

WAKESHAPES (INVERTER, 1 

139 

1 

4:1 

4 74 

ROW:-15; 

140 

1 

4; 1 

47 8 

MAKESHAPES(ORGATE, 'XXXX 

141 

1 

4:1 

502 

MAKESHAPESfORGATE, 1 X X; 

142 

1 

4:1 

526 

MAKESHAPESfORGATE, 1 X 

143 

1 

4:1 

550 

MAKESHAPESfORGATE, 1 X 

144 

1 

4:1 

574 

MAKESHAPES(ORGATE, 1 X 

145 

1 

4:1 

59 8 

MAKESHAPESfORGATE, 1 X 

146 

1 

4:1 

622 

MAKESHAPES(ORGATE, 1 X 

147 

1 

4:1 

646 

MAKESHAPESfORGATE, 1 X 

148 

1 

4: 1 

6 70 

MAKESHAPES(ORGATF, 1 X 

149 

1 

4:1 

694 

MAKESHAPESfORGATE,' X X: 

150 

1 

4:1 

718 

MAKESHAPESfORGATE,'XXXX 

151 

1 

4:1 

742 

for Is=l to 5 do 

152 

1 

4:2 

7 56 

MAKESHAPESfORGATE,' 

153 

1 

4 :1 

790 

ROW:=15; 

154 

1 

4:1 

794 

MAKESHAPES(NOR,'XXXX 

155 

1 

4:1 

818 

MAKESHAPES(NOR, 1 X XX 

156 

1 

4:1 

842 

MAKESHAPES(NOR, * X XX 

157 

1 

4:1 

866 

MAKESHAPES(NOR,' X 

158 

1 

4:1 

890 

MAKESHAPES(NOR,' X 

159 

1 

4:1 

914 

MAKESHAPES(NOR, 1 X 

160 

1 

4:1 

938 

MAKESHAPES(NOR,' X 

161 

1 

4:1 

962 

MAKESHAPES(NOR,' X 

1 02 

1 

4:1 

986 

MAKESHAPES(NOR,* X XX 

163 

1 

4:1 

1010 

MAKESHAPES fNOR, 1 X XX 

164 

1 

4:1 

1034 

MAKESHAPESfNOR,'XXXX 

165 

1 

4: 1 

1058 

for I:=l to 5 do 

166 

1 

4:2 

1072 

MAKESHAPESfNOR,' 

167 

1 

4:0 

1106 

e nd; 

16 8 

1 

4:0 

1126 

i 

169 

1 

4:0 

1126 ****** 

*********** INIT 2 *********** 

170 

1 

4:0 

1126 * 


171 

1 

4:0 

1126 * 

Creates arrays from strinns. 

172 

1 

4:0 

1126 * 

173 

1 

4:0 

1126 * 

Called fro m : Main program ] 

174 

1 

4:0 

1126 * 

175 

1 

4:0 

1126 ************************************ 

176 

1 

5: D 

1 procedure 1NIT2; 

177 

1 

5:0 

0 

beoin 

178 

1 

5:1 

0 

write('.')} 

179 

1 

5:1 

10 

ROW:=15; 

180 

1 

5:1 

14 

MAKESHAPES(XOR,'X XXXX 

181 

1 

5:1 

38 

MAKESHAPES(XOR,' X X X: 

182 

1 

5:1 

62 

MAKESHAPES(XOR,' X X 

183 

1 

5:1 

86 

MAKESHAPES(XOR, 1 X X 

184 

1 

5:1 

110 

MAKESHAPES(XOR,' X X 

185 

1 

5:1 

134 

MAKESHAPES(XOR,* X X 

186 

1 

5:1 

158 

MAKESHAPES(XOR,' X X 

187 

1 

5:1 

182 

MAKESHAPES(XOR,’ X X 

188 

1 

5:1 

206 

MAKESHAPES(XOR,’ X X 

189 

1 

5:1 

230 

MAKESHAPES(XOR,' XXX; 

190 

1 

5:1 

254 

MAKESHAPES(XOR,’X XXXX 

191 

1 

5:1 

278 

for Is=l to 5 do 

192 

1 

5:2 

292 

MAKESHAPES(XOR, 1 

193 

1 

5:1 

326 

ROW:=15; 

194 

1 

5:1 

330 

MAKESHAPES(XNOR,'X XXXX 

195 

1 

5:1 

354 

MAKESHAPES(XNOR,' X X 

196 

1 

5:1 

378 

MAKESHAPES(XNOR,' X X 

197 

I 

5:1 

402 

MAKESHAPES!XNOR,' X X 

198 

1 

5:1 

426 

MAKESHAPES(XNOR,' X X 

199 

1 

5:1 

450 

MAKESHAPES(XNOR,’ X X 

20 0 

1 

5:1 

474 

MAKESHAPES(XNOR,’ X X 

201 

1 

5:1 

498 

MAKESHAPES(XNOR, 1 X X 

202 

1 

5:1 

52 2 

MAKESHAPES(XNOR,’ X X 

203 

1 

5:1 

546 

MAKESHAPES(XNOR, 1 X X : 

204 

1 

5:1 

570 

MAKESHAPES(XNOR,'X XXXX 

205 

1 

5:1 

59 4 

for I:=1 to 5 do 

206 

1 

5:2 

608 

MAKESHAPES(XNOR, 1 

207 

1 

5:1 

642 

ROW:=15; 

208 

1 

5:1 

6 46 

MAKESHAPES(NAND,'XXXX 

209 

1 

5:1 

6 70 

MAKESHAPES(NAND,'X XX 

210 

1 

5:1 

694 

MAKESHAPES(NAND,'X X' 

211 

1 

5:1 

718 

MAKESHAPES(NAND,’X 

212 

1 

5:1 

742 

MAKESHAPES(NAND,'X 

213 

1 

5:1 

766 

MAKESHAPES(NAND,'X 

214 

1 

5:1 

790 

MAKESHAPES(NAND,'X 

215 

1 

5:1 

814 

MAKESHAPES(NAND,'X 

216 

1 

5:1 

8 38 

MAKESHAPES (NAND,'X X: 

217 

1 

5:1 

862 

MAKESHAPES(NAND,'X XX 
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■) 

1 ) 

f > 

'Jr 


xx 


x 

x 

x 


XX 


1 ); 


xx 

x x 
xx 


') 

■> 
1 > 
') 

M 

1 J 
1 > 

• J 
') 
•) 


xx 


XX 


XX 


XX 


XX 

X X 
XX 


') 
■) 

M 

< M 

< * j 

< ’> 

') 

r ) 

1 ) 

# ) 
T ) 
1 } 

< ') 

XX 1 ) 
X X 1 J 
XX ') 
C 1 ) 

') 


1 ) t 

V) 

') 

') 

') 

') 

f > 

1 ) 
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Circle 181 on Inquiry card. 


LOWEST PRICES 
16 K SKK> STATIC RAM 


RAM 16 

BY COMPUTER SYSTEM RESOURCES 


* Expanda We lo V? million byie system 

* 4 MHZ operation wilh no wait states 

* Addressable in 4K steps 

* IK segment disable for ROMs, etc 

* Exclusive memory prated fegiure 


1 YEAR FACTORY WARRANTY 

SATISFACTION GUARANTEED OR MONEY REFUNDED 


RAM 6 5 $189. 

BY COMPUTER SYSTEM RESOURCES 


* Expandable to 16 million byte system 

* I/O port bank select 

* Ideal Tar multi-user systems 

* A MHZ opera) ten wilh no wait states 

* Plus all of the RAM 16 tea lures 


7131 OWENSMOUTH AVE, / #21D 
CANOGA PARK, CALIFORNIA 91303 

213 ' ™ M2AA INNOVATIVE 
+PRODUCTS 




MULTI-USER 
MULTI-SYSTEM 



A PROFESSIONAL 
MICROCOMPUTER 

All the features, power,and capacity your professional 
system will require. 

• Hard and flexible disks and streamer tape. 

* EXO/NET multi-user, multi-system network. 

* CP/M; MP/M" operating systems. 

• Simultaneous high speed and tetter 
quality printing. 


®CP7M and MP/M are registered trademarks of Digital Research, Inc, 


EXO 

SYSTEMS 

CORPORATION 


Circle 148 on Inquiry card. 


1089 AIRPORT ROAD, MINDEN, NEVADA 89423 -(702) 782-8166 
TELEX: 18149 WEST LSA 11 ATT: EXO" 


Circle 344 on inquiry card. 


CATCH THE S-100 INC. BUS! 
r0maiur0V 

Spectacular Savings — July only. 

Deduct an extra 5% from our 
already low prices for all prepaid 
orders. 

We will be closed from July 25th 
until August 10, 1981. 

Watch our August ad for a special 
announcement. 

Subject to Avaliable Qua ntrties ■ ? ri ces Quoted Include Cash Discou n ts. 
Shipping & insurance Extra. 

We carry all major lines such as 
S.D. Systems, Cramemco, Ithaca Intersystems, North Star, 

Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM, Tarbell. 

Tecmar, Central Data, Micro pro Inti, Scion, CCS, Shugart. 

5-lDCMnc. 

7 White Place, Clark, N.J. 07066 
201-382-1318 

Hours: Mon. - Fit — IQ am to 6 pm 


TRS-80® 


DISCOUNT 

PRICING 



Call Us 

For Discount 
Prices on All 
Radio Shack 
Hardware 
and 

Software 


MODEL II 
26-4002 
MODEL III 
26-1063 


$ 3 , 439 00 

$ 2 , 220 °° 


PHONE (209) 526-1475 

We Pay Freight Circle 334 on inquiry card. 


No Taxes on 
Out of State 
Shipments 

Franchise 
Store 7079 


Radio /hack 

221 McHenry Ave. 
Modesto, Calif. 95354 











































Listing 2 continued; 

218 1 5:1 886 

219 1 5:1 910 

220 I 5:2 924 

221 1 5:0 958 

222 1 5:0 976 

223 1 5:0 976 

224 1 5:0 976 

225 1 5:0 976 

226 1 5:0 976 

227 1 5:0 976 

228 I 5:0 976 

229 1 5:0 976 

230 1 5:0 976 

231 1 6:D 1 

232 1 6:0 0 

233 1 6:1 0 

234 1 6:1 10 

235 1 6:1 14 

23 6 1 6: 1 38 

237 1 6: 1 62 

238 1 6:1 86 

239 1 6:1 110 

24 0 1 6:1 134 

241 1 6:1 158 

242 1 6:1 182 

243 1 6:1 206 

244 1 6:1 230 

245 1 6:1 254 

246 1 6:1 278 

247 1 6i2 292 

248 1 6:1 326 

249 1 6:1 330 

250 1 6:1 354 

251 1 6:1 378 

252 1 6:1 402 

253 1 6:1 426 

254 1 6:1 450 

255 1 6:1 474 

256 1 6:1 498 

257 1 6:1 522 

258 1 6:1 546 

259 1 6:1 570 

260 1 6:1 594 

261 1 6:1 618 

262 1 6:1 642 

263 1 6:1 666 

264 1 6:1 690 

265 I 6:1 714 

266 1 6:1 718 

267 1 6:1 742 

268 1 6:1 766 

269 1 6:1 790 

270 1 6:2 804 

271 1 6:1 838 

272 1 6:1 842 

273 1 6:2 856 

274 1 6:1 890 

275 1 6:1 914 

276 1 6:1 938 

277 1 6:1 962 

278 1 6:1 986 

279 1 6:1 1010 

280 1 6:2 1024 

281 1 6:0 1058 

282 1 6:0 1078 

203 1 6:0 1078 

284 1 6:0 1078 

285 1 6:0 1078 

286 1 6:0 1078 

287 1 6:0 1078 

288 1 6:0 1078 

289 1 6:0 1078 

290 1 7:D 1 

291 1 7:0 0 

292 1 7:1 0 

2 93 1 7:1 10 


MAKESHAPES(NAND, ’XXXX 
for I:=1 to 5 do 
MAKESHAPES (NAN D, 1 
end; 


f >; 


f*$P*) 

f*************** 


INIT3 **************************************** 

* 

Creates arrays from strings. * 


X 

X 

X 


XX 


XX 


* Called from : Main program loop- * 

* * 

********************************** ******************************} 
procedure INIT3; 

begin 

write ('•'); 

ROW: -1 5; 

MAKESHAPES(AN DGATE 
MAKESHAPES(ANDGATE 
MAKESHAPES(ANDGATE,'X XX 

MAKESHAPES(ANDGATE 
MAKESHAPES(ANDGATE 
MAKESHA P E S(ANDGATE 
MAKESHAPES(ANDGATE 
MAKESHAPES(ANDGATE 
MAKESHAPES(ANDGATE 
MAKESHAPES(ANDGATE 
MAKESHAPES(ANDGATE 
for Xs=l to 5 do 
MAKESHAPES(ANDGATE 
ROW: =1 5; 

MAKESHAPES(BUFFER, 

MAKESHAPES(BUFFER, 

MAKESHAPES(BUFFER, 

MAKESHAPES(BUFFER,'X X 
MAKESHAPES(BUFFER,'X X 
MAKE SHAPES(BU FFE R, 'X X 

MAKESHAPES(BUFFER,'X XXXXX 

MAKESHAPES(BUFFER,*X X 

MAKE SHAPES(BUFFER,'X X 
MAKESHAPES(BUFFER,'X XX 
MAKESHAPES(BUFPER,’X X X 
MAKESHAPES(BUFFER,‘XX X 
MAKESHAPES(BUFFER,'X X 
MAKESHAPES(BUFFER, 1 X 
MAKESHAPES(BUFFER, 

MAKESHAPES(BUFFER, 

ROW:=15; 

MAKESHAPES(RESTSTOR,■ 


'XXXX 
'X XX 

1 X 
'X 
1 x 
1 X 
■X 
' X 
1 X 
’X 

■xxxx 


X 

XX 
X X 


') 
M 
1 ) 

1 ) 
') 
') 
') 

') 

*)? 


MAKESHAPES(RESISTOR, 'XX XXXXX XXX 
MAKESHAPES(REST STOP, ' XXX 
for I:=l to 13 do 

MAKESHAPES(RESISTOR, 1 1 } ? 

ROW:=15? 

for I:~l to 5 do 

MAKESHAPES(GND, 1 X 1 }; 

MAKESHAPES(GND, ‘XXXXXXX 1 ) ; 

MAKESHAPES(GND, 1 1 ); 

MAKESHAPES(GND,' XXXXX 
MAKESHAPES(GND, 1 f )? 

MAKESHAPES(GND, ' XXX 1 ); 

for I:=l to 6 do 

MAKESHAPES(GND,* 1 ); 

end; 


*************************** ************* 


f****** ********* JNIT4 
* * 

* Creates arrays From strinas- * 

* * 

* Called from : Main program loop* * 

* * 

****************************************************************) 

procedure INIT4; 

beqi n 

write ( 1 *'); 

ROW:=15; 


294 

1 

7:1 

14 

MAKESHAPES(PLUS5, 

■ XXX 


XXX 

1 ) s 

295 

1 

7:1 

38 

MAKESHAPES(PLUS5, 

’XXXXX 

X 

X 

1 >f 

296 

1 

7:1 

62 

MAKESHAPES(PLUS5, 

'XXXXX 

XXX 

XXX 

■}; 

297 

1 

7:1 

86 

MAKESHAPES(PLUS5, 

' XXX 

X 

X 


298 

1 

7:1 

110 

MAKE SHAPES(P LUS5, 

• X 


XXX 


299 

1 

7:1 

134 

for X:=l to 5 do 





300 

1 

7:2 

148 

MAKESHAPES(PLU55, 

• X 




301 

1 

7:1 

182 

for I:=l to 6 do 





302 

1 

7:2 

196 

MAKESHAPES(PLUS5, 

1 





Listing 2 continued on page 406 
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Circle 343 on inquiry card. 


Circle 129 on inquiry card. 


Ultimate STATIC RAM is here! 


• Bank Select 
© Extended Address 

# 8/16 bit Data 

$ 295 16KB 
$ 465 32 KB 

Assembled and Tested. 

Features: Mode! 32KUS ' Uniselect: 3" 

• S-IOO Bus - confirms with IEEE-696[S100) specifications. 

• Data-S or 16 bit wide, compatible with 8 bit or new 16 bit 
machines. 

• Extended Address - 24 bit addressing. 

• Bank Select - by ports and bits, compatible with Cromemco, Alph 
Micro, North Star, and many others, 

• Fully Static and low power - current is 0 6A typical with 32K byte. 

• Two separate 16K addressing, 32K bank select with window 
capability in any 2K increments, any place within the addressed. 

• EPROM, 2716, can be mixed with RAM in any place. 

• Has provision to take new CMOS mem chips with battery back-up. 

• Will support Z8G-Z8Q00 up to 4Mhz clock, 8086/8088 up to 
8Mhz, 

Other S-100 Boards Available: Z80 based CPU 1/0 Memory Interface, 
1 6K Static Ram, 

Fully socketed, solder masks, gold contacts and guaranteed for one full 
year. Delivery: from stock to 72 hours Ordering: you may call for MC. 
Visa or COD orders. (Add $5.00 for C.O.D.) Personal checks OK but 
M.O. speeds shipping. Allow 7 to 1 5 days to clear personal checks 
before shipping. Undamaged boards can be returned within 10 days 
for full refunds. 

Illinois residents add 5 Vk% sales tax. 




LINE VOLTAGE 
TRANSIENT CLIPPING 


Features Parallel Operation 5000 Hrts/Second 


PROTECTS: 

•Computers 

• Micro-Computer Systems 
•Word Processors 
•Cash Registers 

• Power Supplies 


PROTECTS AGAINST: 

• High Energy Voltage 
Transients 

•On-Off Switching 
•Lightning Induced Transients 

• Inrush of On/Off Power 



MARC 

INDUSTRIES, INC. 


TRANSIENT VOLTAGE 

suhge Suppressor 




Dealer Inquiries invited. 


OEM, Dealer pricing available 


S.C. Digital 


P.O. Box 906 Phone*. 

Aurora, IL 60507 (312) 897-7749 


7133 Rutherford Rd. Baltimore, Md. 21207 
L (301)298-3130 800-638-9098 J 

V V 



McGraw-Hill 


for Yo u 


MftCHWE LUNGURC 

\ f/DNNWto K JtflWf 


« 

RPii'TMeaoMx : 


For Programmers, 
Analysts, 
Hobbyists, 
and Computer Buffs 


Reston 
Reward 

Paperback Publications 

3. Z80 User's Manual by Joseph Carr. The latest in micro¬ 
processor technology. 326 pp. SI 0.95 

4. Pascal Programming for the Apple by TG, Lewis. From 
the basics to large programs, 224 pp. $9.95 

5. Simple BASIC Programs for Business Application by J. 

Alonso. Concise instructions, program listings, sample prob- I 
iems. 385 pp. $8.95 

6. TRS-80 Assembly Language by Herbert Howe, Jr. For the 
first time or experienced user. 192 pp. $9.95 

7. Computer Programs in BASIC by Paul Friedman. For six 

major discipline fields, 272 pp. $10,95 j 

8. PET Basic f by Ramon Zamora et at. Encourages readers to (Address 

experiment. 272 pp. $7.95 j City 

9. TRS-80 Assembly Language Subroutines by William 
Barden, Jr. Over 100 easy-to-use subroutines. 256 pp, $12.95 


1. Apple Machine Language by Inman and tnman. 
Develop a BASIC operating system, also use an Apple 
System Monitor and Apple Mini-Assembler, 304 pp. $9,95 

2. Making BASIC Work for You by Claude De Rossi. 
Everything you need to program with BASIC. 192 pp. $5.95 


McGraw-Hill Bookstore 

1221 Ave. of the Americas, N Y, N Y 10020 
Send me (circle) book 1 2 3 4 5 

No. Copies: _ ___ 

Check, money order or credit card only: 

Visa_ Amer Exp_ MasterCard_ 

Acct. No.___ 

Name__ 


BYl 


. Expires . 


State . 


Zip. 


I For U S. add applicable sales tax, plus $.95 each for postage anc 
I handling, Foreign costs slightly higher 
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lisfing 2 continued: 





30 3 

1 

7:1 

23 0 


ROW:=15; 


30 4 

1 

7:1 

234 


for I:=l to 4 do 


30 5 

1 

7:2 

248 


MAKESHAPES(CAP, r X 


306 

1 

7:1 

282 


MAKESHAPES(CAP,'XXXXXXX 

T ); 

307 

1 

7:1 

30 6 


MAKESHAPES(CAP, 1 

■>; 

308 

1 

7:1 

330 


MAKESHAPES(CAP, 1 

1 ); 

309 

1 

7:1 

354 


MAKESHAPES(CAP,’XXXXXXX 

r )f 

310 

1 

7:1 

378 


for I:=l to 4 do 


311 

1 

7:2 

392 


MAKESHAPES(CAP, 1 X 

■); 

312 

1 

7:1 

426 


for I:=1 to 4 do 


313 

1 

7:2 

440 


MAKESHAPES(CAP f 1 

') ? 

314 

1 

7:1 

474 


ROW: =15; 


315 

1 

7:1 

478 


MAKESHAPES(DOT, 1 XX 

f ); 

316 

1 

7:1 

502 


MAKE SHAPES(DOT, 'XXXX 

M; 

317 

1 

7:1 

526 


MAKESHAPES(DOT,'XXXX 

f ); 

318 

1 

7:1 

5 50 


MAKESHAPES(DOT,* XX 

1 ) ? 

319 

I 

7:1 

574 


for I:=1 to 12 do 


320 

1 

7:2 

58 8 


MAKESHAPES(DOT, 1 

*)i 

321 

1 

7:1 

622 


ROW:=15; 


322 

1 

7:1 

626 


MAKESHAPES(1NTHINC, 1 X 


323 

1 

7:1 

6 50 


MAKESHAPES(INTHINC, 1 X 

1 ); 

324 

1 

7:1 

674 


MAKESHAPES(INTHINC, 1 X 

1 ) * 

3 25 

1 

7:1 

698 


MAKESHAPES(INTHING, 1 XXXX 

’); 

326 

1 

7:1 

72 2 


MAKESHAPES(INTHING, 1 X 

M; 

327 

1 

7:1 

746 


MAKE SHAPE 5 (INTH I *TG , 1 X 

')? 

3 28 

1 

7:1 

770 


MAKESHAPES(INTHIMG,“X 

1 ); 

329 

1 

7:1 

794 


for I:-1 to 9 do 


330 

1 

7:2 

8 08 


MAKESHAPES(INTHIMG, 1 

M; 

331 

1 

7:0 

842 


end; 


332 

1 

7:0 

868 

(*$p*) 



333 

1 

7:0 

868 

I^*************** IMIT5 ************** ft ** ****** * *************** * 

334 

1 

7:0 

868 

* 


* 

335 

1 

7:0 

868 

* 

Creates arrays fron strines. 

* 

336 

1 

7:0 

868 

* 


* 

337 

1 

7:0 

868 

* 

Called fron : Main propran loop. 

* 

338 

1 

7:0 

868 

* 


* 

339 

1 

7:0 

868 

******* ******************************************** ******* ****** \ 

340 

1 

8 :D 

1 

procedure INITS; 


341 

1 

8:0 

0 


begi n 


342 

1 

8:1 

0 


write ( 1 . 1 ); 


343 

1 

8:1 

10 


ROW:=15? 


344 

1 

8:1 

14 


MAKESHAPES(OUT, 1 X 

■); 

345 

1 

8:1 

38 


MAKESHAPES(OUT, 1 X 

1 ); 

346 

1 

6 : 1 

62 


MAKESHAPES(OUT, 1 X 

1 ) * 

347 

1 

8:1 

86 


MAKESHAPES(OUT,'XXXXXX 

f )f 

34 8 

1 

8:1 

110 


MAKESHAPES(OUT, 1 X 

1 ); 

349 

1 

8:1 

134 


MAKESHAPES(OUT,* X 

1 ); 

350 

1 

8:1 

153 


MAKESHAPES(OUT, 1 X 

■>; 

351 

1 

6:1 

182 


for I:=1 to 9 do 


352 

1 

8 : 2 

196 


MAKESHAPES(OUT, 1 

*>; 

353 

1 

8:1 

230 


ROW:=15; 


354 

1 

8:1 

234 


MAKESHAPES(MSITOP, 1 XXXXXXXXXXXXXXXX 1 ) ; 

35 5 

1 

8:1 

258 


for I: = l to 15 do 


356 

1 

8:2 

272 


MAKESHAPES(MSITOP, 'X 

x 1 ); 

357 

1 

8:1 

306 


ROW:=15; 


358 

1 

8:1 

310 


for I:=1 to 15 do 


359 

1 

8 : 2 

32 4 


MAKESHAPES(MSIBOT,'X 

XM? 

360 

X 

8:1 

358 


MAKESHAPES(MSIBOT,'XXXXXXXXXXXXXXXX 1 ); 

361 

1 

8:1 

382 


ROW:=15; 


362 

1 

8:1 

386 


MAKESHAPES fJKTOP, 1 XX 


363 

1 

8:1 

410 


MAKESHAPES(JKTOP, r X 

x ■); 

364 

1 

8; 1 

434 


MAKESHAPES(JKTOP,' XX 


365 

1 

8:1 

458 


MAKESHAPES(JKTOP, 1 XXXXXXXXXXXX 1 ); 

36 6 

1 

8:1 

482 


MAKESHAPES(JKTOP, 1 X 

X'); 

367 

1 

8 :1 

506 


MAKESHAPES(JKTOP, 1 X 

x 1 ) ; 

368 

1 

8:1 

530 


MAKESHAPES(JKTOP, 1 X 

XX X 1 ); 

369 

1 

8:1 

554 


MAKESHAPES(JKTOP,' XXX 

X X 1 ); 

370 

1 

8:1 

578 


MAKESHAPES(JKTOP,'XXXXX X X 

x x 1 ); 

371 

1 

8:1 

602 


MAKESHAPES(JKTOP r ' XX X X 

XX X 1 ) J 

372 

1 

8:1 

626 


MAKESHAPES(JKTOP, 1 X X 

xxx x* ); 

373 

1 

8:1 

6 50 


for I:. =1 to 3 do 


374 

1 

8:2 

664 


MAKESHAPES(JKTOP, 1 X 

x'j; 

375 

1 

8:1 

698 


MAKESHAPES(JKTOP, 1 XX X 

x 1 ); 

37 6 

1 

8:1 

722 


MAKESHAPES(JKTOP,'X XX 

X'); 

37 7 

1 

8:1 

746 


ROW:=15; 


378 

1 

8:1 

750 


MAKESHAPES(JKBOT,'X XX 

x 1 ); 

379 

1 

8:1 

7 74 


MAKESHAPES(JKBOT,* XX X 

X') ; 

380 

1 

6:1 

7 98 


MAKESHAPES(JKBOT, 1 X 

x f ); 

381 

1 

8:1 

822 


MAKESHAPES (JKBOT, 1 X XXXX X ')f 

382 

1 

8 :1 

846 


MAKESHAPES(JKBOT, 1 X 

X')f 

383 

1 

8:1 

870 


MAKESHAPES(JKBOT, 1 X 

XX x 1 )? 

384 

1 

8:1 

894 


MAKESHAPES(JKBOT, 1 XXXX 

XX 1 ); 

38 5 

1 

8:1 

918 


MAKESHAPES(JKBOT,'XXXXX XX X 

X X’)f 

3S6 

1 

8:1 

942 


MAKESHAPES(JKBOT,* XXXX 

XX X 1 ) ; Lisfmg 2 continued on page 408 
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Circle 397 on Inquiry card. 


Circle 119 on inquiry card. 


STRETCH " power 

Of Your HP-85 or Commodore Ret/C8M Wild TNW’s IEEE-488 Bus 



TNW's RS-232 SERIAL INTERFACES 

Connect your PET/CBM to any RS-232 Serial Printer, Plotter. CRT 
Terminal. Modem, or other device 

TNW-1000 OUTP^T^NLy" $129 

TNW-2000 IN PUT AN D OUTPUT $229 

TM1AI noon TWO CHANNELS, INPUT & OUTPUT O C Q 

I NW"lJlU 12 RS-232 CONTROL signals ^009 

TURN YOUR PET INTO A TERMINAL 

Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Software and lull service telephone modem; 

TNW-103 5Sarsi E ."“ TOOlAL $389 

Pterm also works with acoustical couplers and other modems interfaced 
to the PET with the TNW-2000 or TNW-232D. Electronic mail and TWX 
Terminal programs also available. Ail units are addressable IEEE-436 
devices, complete with power supply cabinet, full documentation and one 
year warranty. 

TNW CORPORATION 

3351 Hancock St. * San Diego. CA . 9211G (714) 225*1040 
TWX910-335-1194 

Visa/Mastercharge Welcome * Dealer inquiries invited 



HUT inn F U LL COLOR 

IlHMUU GRAPHICS 

The original 256-color imaging system with 
high resolution video FRAME GRABBER 
for the S-100 bus. 

Capture and digitize a video frame rn I /GO of a . h ' \ 

second. Select the best resotu tio n for you r .. . 

application, from 256 to 1260 pixels 

per TV line. Display your digitized 

or computer processed image > ■ 

with 256 gray levels or 256 v ->*^ 

colors on standard 

B6W, NTSC or RGB 

color TV monitors. ii.25^ 



SEND FOR FREE CATALOG 
DIGITAL GRAPHIC SYSTEMS 

441 California Ave.,Palo Alto, CA 94306 415/494-6088 


For your 
APPLE & 
CORVUS 
Computer 
System: 



Coming 
Soon on 
APPLE III! 


Store up to 

30,000 names per mailing list! 

with an unlimited number of lists! 


Unlimited potential is available now 
with this new mailing list program de¬ 
signed for commercial mailers, and 
written in Applesoft. With 6 lines per 
record, fully adaptable to your format, 
up to 30,000 names can be main* 
tained on each list with no limit on 
the number of lists. 



FEATURES OF THIS REVOLUTIONARY PROGRAM: 


• creates list 

• selects list 

• displays list 

• reports list 


• maintains list by 
zip code and 
alphabetical order 

• finds entry 

• browse thru entry 


■ change entry 

• add to entry 

• deletes entry 

• search entries 

• utility/code field 


PRODUCES 1UP, 2UP, 3UP, 4UP CHESHIRE OR PRESSURE SENSITIVE LABELS 
FULLY PROMPTING AND EASY TO RUN 

Available in DOS 3.2 or3.3 


COMPLETE SOFTWARE 
PROGRAM ONLY 

$ 250 °° 

Includes detailed user manual. 
Add $2. shipping. All orders pre¬ 
paid, NJ firms add 5% sales tax. 

"Apple 11 and "Corvus 1 ' are registered trademarks of Apple Computer Inc, and Cory us Syslems. 


Requirements: 

Requires 48K Apple, 80 or 132 
column printer, Corvus 11AP 
Hard Disk. Optional: Corvus 
Mirror, Corvus Constellation, 


STONEHENGECOMPUTERCORP. 
89 Summit Avenue 
Summit, NJ 07901 
Call (201) 277-1020 for information. 

DEALER INQUIRIES INVITED. 


Circle 368 on inquiry card. 
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38 7 

1 

8:1 

9G6 

MAKESHAPES(JKBOT, 

1 X X 

X XXX 

X*); 

38 8 

1 

8:1 

990 

MAKESHAPES(JKBOT, 

* X 


x 1 j; 

389 

1 

8:1 

1014 

MAKESHAPES(JKBOT, 

1 X 


x*); 

390 

1 

8:1 

1038 

MAKESHAPES(JKBOT, 

1 XXXXXXXXXXXX 1 ); 

391 

1 

8:1 

106 2 

MAKESHAPES(JKBOT, 

T 

XX 

M; 

3 92 

1 

8:1 

108 6 

MAKESHAPES(JKBOT, 

1 

X X 

1 ); 

393 

1 

8:1 

1110 

MAKESHAPES(JKBOT, 

# 

XX 

1 j; 

394 

1 

8:0 

1134 

end; 




395 

1 

8 : 0 

1154 

(*SI PAHT1. SYMB.TEXT*) 




395 

1 

8:0 

1154 

(*SI PART2.SYMB.TEXT*) 




396 

1 

8: 0 

1154 

(*$PM 




397 

1 

0: 0 

1154 

I*************** IMIT6 ******************************** 

39 8 

1 

8: 0 

1154 

* 



* 

399 

1 

8:0 

1154 

* Creates arrays from strings* 


* 

400 

1 

8:D 

1154 

* 



* 

401 

1 

8:0 

1154 

* Called from : Main program. 


* 

40 2 

1 

8:0 

1154 

* 



* 

403 

1 

8:0 

1154 

a*******************************************************) 

4 0 4 

1 

9 : D 

1 

procedure INIT6? 




405 

1 

9:0 

0 

beq I n 




406 

1 

9:1 

0 

write(* * M ? 




407 

1 

9:1 

10 

ROW: =15; 




408 

1 

9:1 

14 

MAKE SHAPE S ( DTOP, 1 


XX 

1 >; 

409 

1 

9:1 

38 

MAKESHAPES(DTOP, 1 


X X 

M? 

410 

1 

9:1 

62 

MAKE SHAPES ( DTOP, 1 


XX 

1 ); 

411 

1 

9 1 1 

86 

MAKESHAPES(DTOP, 1 

XXXXXXXXXXXXXX 1 ); 

412 

1 

9:1 

110 

for I:~l to 3 do 




413 

1 

9:2 

124 

MAKESHAPES(DTOP, 1 

X 


X 1 ); 

414 

1 

9:1 

158 

MAKESHAPES{DTOP,* 

X 

XX 

X 1 ) ; 

415 

1 

9:1 

182 

MAKESHAPES(DTOP, 1 

X 

X X 

XM; 

416 

1 

9:1 

206 

MAKESHAPES(DTOP, 1 

X XX 

X X 

X 1 )? 

417 

1 

9:1 

230 

MAKESHAPES(DTOP, 1 

XXX 

X XX 

X 1 ); 

418 

1 

9:1 

254 

MAKESHAPES(DTOP, 1 

XXX X X 

XXX 

X 1 ); 

419 

1 

9:1 

278 

MAKE SHAPES(DTOP, 1 

XXX 


x’); 

4 20 

i 

9:1 

30 2 

MAKESHAPES(DTOP, r 

X XX 


X f ); 

421 

l 

9:1 

326 

for I:-1 to 2 do 




422 

1 

9:2 

340 

MAKESHAPES(DTOP, 1 

X 


XM; 

423 

1 

9:1 

374 

ROW:=15; 




4 24 

1 

9:1 

378 

MAKESHAPESfDROT,> 

X 


XM; 

425 

1 

9: 1 

402 

MAKESHAPES(DBOT, 1 

X XX 


XM; 

426 

1 

9:1 

426 

MAKESHAPES(DROT, 1 

XXX X 


XM; 


Listing 2 continued on page 410 


3 NEW MODEMS! 


amo A W 8 OFF HOOK SEPvD RFC CARRIER 

• • • • • • I 

'EM MICRONET mr 

MICROMATE EteCTRONilCfi tote 


1- A Smart One 
with auto everything 
built In! 

* Auto Dial 

* Auto Answer 

* Auto Mode 
(originate/answer) 

* ‘ Direct Connect" 
tor arty computer 
with an RS232 
Interlace. 

$ 299.00 


c.. A‘Direct 
Connect" for the 
Apple.* 

Does not need an 
interface caret! 

* Auto Dial 

* Auto Answer 

* 25 Keyboard 
commands. 

* Will also operate 
interactively with 
your programs! 

$ 289.00 


O . An Acoustical 
Modem for the Apple / 1 

Does not need an 
interface card! 

* Costs less to get 
on line than any 
similar modem 

* 25 Keyboard 
commands. 

* Will aiso operate 
interactively with 
your programs! 

$ 179.00 


MICROMATE 
ELECTRONICS, INC. 


East Coast: 2094 Front Street 
East Meadow, New York 11554 
(516) 794-1072 


West Coast: 

1116A 8th Street Suite 110 
Manhattan Beach, California 90266 


All ‘Direct Connect" modems are FCC certified. 

"Registered trademark ol Apple Computer, Inc. 


UPGRADE your H9 (or o traction at the 

cast at a new terminal with these features. 

FLICKER FREE Sflg.QE KIT S79H5 ASSEMBLED 

■ I Columbus iwould lunt tied tu ««n Far hr* H9 operating it km> baud. h. might ngt h**a 
dlBcovver* d Am#rpep. Ac list taut computer can commumcaie with your MB nght lime* 
riilei MflOO haiMil wJIhaul that tnnn r jiig fllPtlh fnlerrupt |hi| ciuhi 1 he acraan lolliih 
■ I rala* groalor lltsn 600 b.net Failtr llillnti. Faiitr pingum iKtculian, Eight times 

CURSOR CONTROL USSJ KIT 134 98 ASSEMBLED 

Wh T limit your solpuI to can mpuIIv* llnaa ol year l.tnHnalT CUflSOff CONTROL B l- 
law* reur computer la mav. the eurtar an|rwhere on Hie acraen Add Ihet p r p F .* non *i 
leueh ta ydur display* by uimtin, masking (abhnlquae. Function* Included are; Halt. 
fJBPlt, up. down, let I and right 2D igicit, home itid a re* ■ PB9« 

ORA FIX KfT S69.9 5 ASSEMBLED 

Open ■ Whale new world la yauf output Th# graphic*! d.iplay capabil.lie* Of Gfl AFIA 
ellhm you to d reate dJfrplay a never beta n peillbli on 1 he HO 

LOWER CASE ENTRY * 20 aa assembled 

Now ydu can enter lower cue character* tram the heybaerd A Shift Loth hey i Hows 
the keyboard to operate at the ilenderd H 5 keyboard or to generate upper and lower 
caaa depending open the Shift hoy a* pu ■ normal lyptwHZar. 

LOWER CASE DISPLAY 5 34 -71 ASSEMBLED 

Lomat cm tapabLIIIiae greatly Improve readability tarminale modified Tor 24 Urea. 

KEY CAPS S 13.50 SET 4 A Ft BOWS tl.00 

Than quality content half cap* have molded-Jo elphatiumarlc*. For that proraaiibhal teal. 

Full Six Month Warranty —24 Line Compatible 


Northwest Computer Services, 

8503 N.E. 30th Ave. 
Vancouver, WA 98665 
(206) 573-8381 


Inc. 


- H9 it X regia tired trademark Of Keith Co, 
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Circle 248 on inquiry card. 


MASTER CARD and VfSa welcome. 

Circle 278 on inquiry card. 























Circle 381 on inquiry card. 


Circle 44 on inquiry card. 




R 2 l/0 
S-100 ROM, 
RAM & I/O 
BOARD 


ECT’s R 2 l/0 is an S-IOO Bus I/O Board with 3 Serial 
I/O Ports (UART’s) t 1 Parallel I/O Port, 4 Status Ports, 
2K ot ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295-00 


RM-10 

S-100 

RACK MOUNT 
CARD CAGE 


ECT’s RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage <19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A @ 8V, 1.5A @ ± 16V). $29 5.00 


NEW TARBELL 
S-100 CPU/IO BOARD 


• 2-00 W Will run at 2 or 4 Mhz 

• 2 RS-232 Serial I/O ports 

• Powerful Memory Management 

• Programmable Ti mer 

• Full masked priority interrupts 

• Has everything needed for MP/M 
» 6 month fuli warranty 

2-80 is a trademark of Zilog Inc. 

MP/M is a trademark of Digital Research 


950 Dovlen Place. Suite S 
Carson, CA 90746 
Phone (213) 538-4251 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


A ATARI* 

COMPLETE LINE OF ATARI PRODUCTS 
AT SUPER LOW PRICES! 


Atari B22 Thermal Printer $360 

Atari 810 Disk Drive. , $460 

Atari 16K RAM Module.$90 

Microsoft Basic $72 

Basketball.$24 

Tic Tac Toe $24 


Alari 400 with 16K. $399 

Atrai 410 Cassette.£69 

Atari 815 Dual Disk Drive $1200 
Atari 8K RAM Module. $50 

Star Haiders $32 

Video Easel..$24 

SPECIAL SUMMER OFFERS THROUGH AUGUST 

Atari 800 wilh 32K $810 Atari B20 Printer $299 

Atari 800 with 4DK $860 Atari 825 Printer.£650 

THIRD PARTY HARDWARE AND SOFTWARE 
Ramcram 32K RAM Modules $199 Visicalc $160 

Kurta Graphics Tablet £560 Epson MX80 Printer $520 

UK Letter Pei fee I Word Processor.$120 

28% OFF ON AXL0N 2S6K MEMORY SYSTEM 
PLUS 

Software by PDI, THESIS and CRYSTAL - ALL a I similar discounts 

PLUS 

Z19 Terminals $800 N£C Spinwfite , s Diab | D printers. 

Novation DCAT Modems $169 Complete lines ol Centronics 

fnlertec Super Brain 64K$2810 printers and Commodore Equip¬ 
ment, All at reduced prices. 


The Bit Bucket 

16B NORTH BEACON STREET 
P.0. BOX 365 

NEWTON HIGHLANDS, MA 02161 
617-783-3144 


.ECT 


Specializing in Quality Microcomputer Hardware 
Industrial * Educational * Small Business * Persona/ 

Card Cages, Power Supp/res, Mainframes, CPU's, Memory , //O, OEM Variations 


ELECTRONIC CONTROL TECHNOLOGY 


763 Ramsey Ave.,.Hillside, NJ 07205 


(201) 686-8080 J 


Circle 138 on inquiry card. 
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Listing 2 continued: 


4 27 

1 

9:1 

450 

MAKESHAPES(DBOT, 1 X X XXXX X'); 

428 

1 

9:1 

474 

MAKE SHAPES(DROT, 1 X XX 

X' ) ; 

429 

1 

9:1 

493 

MAKESHAPES(DBOT, 1 X 

XX X * ) ; 

430 

1 

9:1 

522 

MAKESHA P E S (DBOT, f X X 

X X'); 

431 

1 

9:1 

546 

MAKESHAPES(DROT , 1 X X 

X X'); 

4 32 

1 

9:1 

570 

MAKESHAPES(DROT, 1 X X 

XX X 1 ) f 

4 33 

1 

9: 1 

59 4 

MAKESHAPES(DBOT , 1 X 

XXX X ' ) ; 

4 34 

1 

9:1 

618 

for 1:”1 to 2 do 



435 

1 

9:2 

632 

MAKESHAPES{DBOT, 1 X 

x'); 

436 

1 

9:1 

6 66 

MAKESHAPES{DBOT, 1 XXXXXXXXXXXXXX '); 

4 37 

1 

9; 1 

690 

MAKESHAPES{DBOT,* XX 


Mr 

438 

1 

9: 1 

714 

MAKESHAPES{DBOT, f X 

X 

M ; 

439 

1 

9 : 1 

738 

MAKE SHAPE S{DBOT, 1 XX 


Mr 

440 

1 

9:0 

762 

end j 



4 41 

1 

9:0 

780 




442 

1 

9:0 

7 80 

t *SPM 



443 

1 

9:0 

780 

(*************** init7 ******************************** 

444 

1 

9:0 

780 

* 


* 

445 

1 

9:0 

780 

* Creates arrays from strings* 


* 

4 4 6 

1 

9:0 

780 

* 


* 

447 

1 

9:0 

780 

* Called from : Main program* 


* 

448 

1 

9 : 0 

780 

* 


* 

449 

1 

9: 0 

780 

****************************************A***************) 

450 

1 

10 :D 

1 

procedure IMIT7; 



451 

1 

10:0 

0 

begi n 



452 

1 

10:1 

0 

write f'* ')j 



453 

1 

10:1 

10 

ROW:=15; 



454 

1 

10:1 

14 

for I:-I to 3 do 



455 

1 

10:2 

28 

MAKE SHAPES{HCAP, 1 X X 

") J 


456 

1 

10:1 

62 

MAKE SHAPES{HCAP, 'XXXXX XXXXX 

1 ); 


457 

1 

10:1 

8 6 

for I:-1 to 3 do 



458 

1 

10:2 

100 

MAKESHAPES(HCAP, 1 X X 

Mf 


459 

1 

10:1 

134 

for I:=1 to 9 do 



4 60 

1 

10:2 

148 

MAKE SHAPES{HCAP, 1 

M; 


461 

1 

10:1 

182 

ROW:“15; 



462 

1 

10:1 

186 

for X:=1 to 4 do 



463 

1 

10:2 

200 

MAKESHAPES(DIODE, 1 X 

'} 


464 

1 

10:1 

234 

MAKESHAPES(DIODE,'XXXXXXX 

M 


465 

1 

10:1 

2 58 

MAKE SHAPES(DIODE, 1 X 

Mi 


466 

1 

10:1 

282 

MAKESHAPES(DIODE,' XXX 

r ) 


467 

1 

10:1 

30 6 

MAKE SHAPES(DIODE, 1 XXXXX 

M 


468 

1 

10:1 

330 

MAKESHAPES(DIODE,'XXXXXXX 

M 


469 

1 

10: 1 

354 

for I:-I to 3 do 



470 

1 

10:2 

368 

MAKESHAPES(DIODE, 1 X 

M? 

471 

1 

10: 1 

402 

for I: ”1 to 4 do 



472 

1 

10:2 

416 

MAKESHAPES(DIODE, 1 

M; 

473 

1 

10:1 

450 

ROW:“15; 



474 

1 

10: 1 

454 

MAKESHAPES{HDIODE, 1 X X 

1 }; 

475 

1 

10:1 

478 

MAKE SHAPE S(HDIODE, 1 XX X 

M; 

476 

1 

10: 1 

502 

MAKESHAPES(HDIODE, 1 XXX X 

1 ) ? 

477 

1 

10:1 

526 

MAKESHAPES(HDIODE, 'XXXXXXXXXXXX 

M; 

478 

1 

10: 1 

550 

MAKESHAPES{HDIODE, r XXX X 

M; 

4 79 

1 

10:1 

574 

MAKESHAPES(HDIODE, 1 XX X 

'); 

480 

1 

10: 1 

598 

MAKESHAPES(HDIODE, 1 X X 

f )? 

481 

1 

10:1 

62 2 

for I:=1 to 9 do 



482 

1 

10:2 

636 

MAKESHAPES(HDIODE, 1 

* i 

\, 

483 

1 

10:1 

670 

ROW;*15; 



484 

1 

10: 1 

674 

MAKESHAPES(OPAMP, 1 XXXX 

M 


485 

1 

10: 1 

698 

MAKE SHAPES(OPAMP, 1 X X 

1 ) 


486 

1 

10:1 

722 

MAKESHAPESfOPAMP,* X X 

M 


487 

1 

10:1 

746 

MAKESHAPES(OPAMP, T XXX 

1 ) 


483 

1 

10:1 

770 

MAKESHAPES ( OPAMP , 'XXXX XXX X 

') 


489 

1 

10: 1 

794 

MAKESHAPESfOPAMP,' XX X 

M 


490 

1 

10:1 

818 

MAKESHAPESfOPAMP, 1 X X 

M 


491 

1 

10:1 

842 

MAKESHAPESfOPAMP,' X XXX 1 ) 


492 

1 

10:1 

866 

MAKESHAPESfOPAMP,' X X 

') 


493 

1 

10:1 

890 

MAKESHAPESfOPAMP, 1 X X 

1 ) 


494 

1 

10:1 

914 

MAKESHAPES(OPAMP,'XXXX XXX X 

1 ) 


495 

1 

10: 1 

938 

MAKESHAPES fOPAMP, 1 X X 

T ) 


496 

1 

10:1 

962 

MAKESHAPES(OPAMP, 1 X X 

1 ) 


497 

1 

10:1 

986 

MAKESHAPES(OPAMP f * X X 

1 ) 


498 

1 

10:1 

1010 

MAKESHAPESfOPAMP, 1 XXXX 

1 ) 


499 

1 

10: 1 

1034 

MAKESHAPES {OPAMP , 1 

') 


500 

1 

10:0 

10 58 

end; 



501 

1 

10:0 

1084 




502 

1 

10; 0 

108 4 




503 

1 

10:0 

1084 

( *************** INIT8 ******************************** 

504 

1 

10:0 

1084 

* 


* 

505 

1 

10:0 

1084 

* Creates arrays from strings. 


* 

506 

1 

10:0 

1084 

* 


* 

507 

X 

10:0 

1084 

* Called from : Main prociram* 


* 

508 

l 

10:0 

1084 

* 


* 

509 

l 

10:0 

108 4 

********************************************************* 

510 

1 

11 : D 

1 

procedure INIT8; 


Listing 2 continued on page 412 

511 

1 

11: 0 

0 

beg i n 
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Circle 339 on inquiry card. 


Circle 316 on inquiry card. 



Company 


City Stifc/Pro^derKe/Cotintry Postal Code 



United 

Canada 

Fare tan 
Rates* 


States 

Mexico* 

□ ] year (6 issues) 

115 

$17 

$19 

□ 2 years (12 issues) 

$28 

$32 

$36 

□ 3 years US issues) 

$39 

$45 

$51 


*US Funds on US Bank 
□ Bill VISA □ MasterCard □ BiQ me (N. Amines only) 


Exp 


Signature 

Send to: Rosoncw , PO Bok 512, Tujunga, CA 91042 


OBOTS 

The Future Arrives 

Intelligent machines are rapidly appearing 
in homes* automobiles, offices and factories. 
Affordable cameras, speech synthesizers, 
and even robot arms are now on the market. 
Such advances are giving microcomputers the 
power to see, hear, grasp objects, and to move 
around the room. Where can you learn about 
this technology? in Robotics Age Magazine, 
the journal of intelligent machines. 
Robotics Age reports the experience of 
hobbyists building their own robots, the 
latest products from industry, and the most 
powerful techniques from research labs. The 
face of the world is changing. Join us as 
we enter the Robotics Age, 
YES! 1 want to stay up-to-date on this fascinating 
new technology- 


1 - - 

P&T CP/M®2 Supports 
Hard Disk Storage 
for the TRS-80 Model II 

P&T CP/M 2 now supports two popular hard 
disk subsystems for the Mod II; thus you can 
combine ail the features of the best CP/M for 
the Mod II with the speed and capacity of the 
hard disk drives. 

Cameo Electronics 

• uses mature cartridge disk technology for 
maximum reliability 

• supports up to 4 drives 

• removable cartridges make backup and 
data transfer fast and easy 

Corvus System 

• support for 10 and 20 Mbyte drives 

• special mirror utility allows backup by 
logical drive 

• supports up to 4 drives 



Price: $250 {FOB Goleta) for P&T CP/M 2-hard 
disk version (CA residents add 6% sales tax) 

PICKLES & TROUT 

P O. BOX 1206, GOLETA. CA93116, (805) 685-4641 


CP/M is a re(ji3 Lftr t*d Trademark □! Dig lie I Research TRS-SO i&a Trademark of Tandy Ct>rp. 



BYTE 

BACK ISSUES 
FOR SALE 

The following issues are available: 

1976; July 

1977; April thru December except October 
1978: February thru December except November 
1979; January thru December except March 
1980: January, March thru August, and December 
1981; February to current issue 
Cover price for each issue through August 1977 is $1.75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 
November 1979 to current is $3.00 Domestic; $4.00 Canada 
and Mexico; $5,00 Foreign. 

Send requests with payment to: 

BYTE Magazine 

70 Main St, Peterborough NFI 03458 

Affn. Back Issues 

Please allow 4 weeks for domestic delivery 
and B weeks for foreign delivery. 

* Payments from foreign countries must be made 
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Listing 2 continued: 







512 

1 

Us 1 

0 

write ( ■ * 1 J; 





513 

1 

11 : 1 

10 

BOW:=15; 





514 

1 

11:1 

14 

for I:=1 to 3 do 





SIS 

1 

11:2 

28 

MAKE SHAPES ( NPN, » 

X 

4 >; 


516 

1 

11:1 

62 

MAKESHAPES(NPN, 1 

X X 

1 ); 


517 

1 

11:1 

86 

MAKESHAPES(NPN,* 

X X 

1 }; 


518 

1 

11:1 

110 

MAKE SHAPES(NPN, 1 

X X 

4 ); 


519 

1 

11:1 

134 

MAKESHAPES(NPN, 1 

XX 

4 >; 


520 

1 

11:1 

158 

MAKESHAPES(NPN,’XXX 

1 ); 


521 

1 

11:1 

182 

MAKESHAPES(NPN, 1 

XX 

1 ); 


522 

1 

11:1 

206 

MAKE SHAPES(NPN, r 

X XXX 

4 >; 


523 

1 

11:1 

23 0 

MAKE SHAPES(NPN, * 

X XX 

M; 


524 

1 

11:1 

254 

MAKE SHAPES(NPN, 1 

XXX 

4 ); 


525 

1 

11:1 

278 

for I;=l to 4 do 





5 26 

1 

11:2 

292 

MAKESHAPES(NPN, 1 

X 

1 ); 


527 

1 

11:1 

326 

ROW:=15; 





528 

1 

11:1 

330 

for I:=1 to 3 do 





5 29 

1 

11:2 

34 4 

MAKESHAPES(PNP, 1 

X 

f ] 

If 


530 

1 

11:1 

378 

MAKE SHAPES(PNP, 1 

X X 

1 ); 


531 

1 

11:1 

402 

MAKESHAPES(PNP, 1 

X X 

1 >; 


532 

1 

11:1 

426 

MAKESHAPES(PNP, 1 

X X 

f ); 


533 

1 

11:1 

450 

MAKESHAPES(PNP,* 

XX 

1 ] 

\s 


534 

1 

11:1 

474 

MAKE SHAPES(PNP, 'XXX 

1 ] 

!; 


535 

1 

lit! 

498 

MAKESHAPES(PNP, 1 

XX 



536 

1 

11; 1 

52 2 

MAKE SHAPES(PNP, 1 

XXX 

* ] 

1; 


537 

1 

11:1 

546 

MAKE SHAPE S (PNP , 1 

X XX 

4 ); 


538 

1 

11: 1 

570 

MAKESHAPES(PNP, 1 

X XXX 

■] 

* ? 


539 

1 

11 : 1 

594 

for I:=1 to 4 do 





540 

1 

11:2 

608 

MAKESHAPES(PNP, 1 

X 

1 ) 

1; 


541 

1 

11:1 

642 

ROW: =15; 





542 

1 

11: 1 

646 

MAKE SHAPE S(BAT, 1 

X X 



543 

1 

11: 1 

670 

MAKESHAPES(BAT, 1 

X X 

XXX * ] 

1; 


544 

1 

11: 1 

694 

MAKE SHAPES(BAT , ' 

X X X X 

1 j 

1 7 


545 

1 

11; 1 

718 

MAKESHAPES[BAT,’XXXX X X XXXXXXX 1 ] 

1; 


546 

1 

11:1 

74 2 

MAKESHAPES(BAT, 1 

X X X X 

1 1 

1; 


547 

1 

11: 1 

7 66 

MAKESHAPES(BAT, 1 

X X 

4 ); 


548 

1 

11:1 

790 

MAKESHAPES(BAT, 1 

X X 

4 >; 


549 

1 

11:1 

814 

for I:= J to 9 do 





550 

1 

11:2 

828 

MAKESHAPES(BAT, 1 


4 ); 


5 51 

1 

11:1 

862 

ROW:=15; 





552 

1 

11; 1 

866 

MAKESHAPES(SW, 1 

X 

4 ) 



553 

1 

11:1 

890 

MAKESHAPES(SW, 1 

X 

4 ) 



5 54 

1 

Hi 1 

914 

MAKE SHAPES(SW , 1 

X 

4 ) 



555 

1 

11:1 

938 

MAKESHAPES (SW', * XX X 

XX 1 ) 



5 56 

1 

11 : 1 

9 62 

MAKE SHAPE S(SW,'XXXXXX XXXXXX 1 ) 



557 

1 

11:1 

986 

MAKESHAPES(SW, 1 XX 

XX 1 ) 



5 58 

1 

11 si 

1010 

for I:=1 to 10 do 





559 

1 

11: 2 

1024 

MAKESHAPES(SW,* 


') i 



560 

1 

11: 0 

105B 

end; 





561 

1 

11: 0 

1082 






562 

1 

11: 0 

1082 (*Sp* 

) 





563 

1 

IX: 0 

1082 f*************** INIT9 

******************************** 

564 

1 

11: 0 

1082 * 





* 

565 

i 

11: 0 

1082 * 

Creates arrays from strinas. 


* 

566 

i 

11: 0 

1082 * 





* 

5 67 

i 

11 : 0 

1082 * 

Called from : Main proaram, 



* 

568 

i 

11 ; 0 

1082 * 





* 

569 

i 

11 ; 0 

1082 ******************************************************** 

) 

570 

i 

1 2: D 

1 procedure INIT9; 





571 

i 

12:0 

0 

beg i n 





572 

i 

12: I 

0 

w r i t e f 1 , *); 





573 

l 

12:1 

10 

ROW:”15; 





574 

i 

12: 1 

14 

MAKESHAPES(MINIDIP,'XXXXXXXXXXXXXXXX 1 )? 


575 

i 

12:1 

38 

for I:=1 to 14 do 





576 

i 

12:2 

52 

MAKESHAPES(MINIDIP, ( X 


x<); 


577 

i 

12:1 

86 

MAKESHAPES(MINIDIP, 'XXXXXXXXXXXXXXXX 1 ); 


578 

i 

12:1 

110 

ROW:=15; 





5 79 

i 

12: 1 

114 

MAKESHAPES(HMSIL, 

1 XXXXXXXXXXXXXXXX 1 ); 


580 

i 

12:1 

138 

for I:=1 to 14 do 





581 

i 

12: 2 

152 

MAKESHAPES(HMSIL, 

’X 


f )# 


582 

X 

12:1 

186 

MAKESHAPES(HMSIL, 

’XXXXXXXXXXXXXXXX 1 ); 


583 

i 

12:1 

21 0 

ROW:=15; 





58 4 

i 

12:1 

214 

MAKESHAPES(HMSIR, 

’XXXXXXXXXXXXXXXX 1 ); 


585 

i 

12:1 

23 8 

for I : =1 to 14 do 





586 

i 

12:2 

2 52 

MAKESHAPESfHMSlR, 


XM? 


507 

i 

12:1 

286 

MAKESHAPES(HMSIR, 

’ XXXXXXXXXXXXXXXX 1 ); 


588 

i 

12:1 

310 

ROW:-15; 





589 

i 

12:1 

314 

MAKESHAPES ( XTAL, 1 

X 

X 



590 

i 

12: 1 

338 

MAKESHAPES(XTAL, 1 

X XXX 

X 



591 

i 

12:1 

362 

MAKE SHAPES(XTAL, 1 

X XXX 

X 1 

1 ); 


59 2 

i 

12:1 

386 

MAKESHAPES(XTAL,’XXXXX XXX 

XXXXXX 1 



593 

i 

12: 1 

410 

MAKESHAPESfXTAL, * 

X XXX 

X 1 



594 

i 

12: 1 

434 

MAKESHAPES[XTAL, 1 

X XXX 

X 
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Circle 394 on inquiry card. 


Circle 206 on inquiry card. 


FREE your keyboard—interact directly with the 


screen. Why waste time typing? Use a 3-G Light Pen. 

Mail Coupon of Cad Today lor Imradiafe Delivery - ^ ““*“”"• "***** 


<5 


3-G Company, Inc. Dept, bt 
R1. 3, Bo* 29A, Gaston, OR 97119 
($03) 662 4492 


Remember, 3-G offers a 30-Day 
Unconditional Money Back 
GUARANTEE 


□ IRS’80 Economy □ TRS-flD Professional □ PET Professional □ Apple Professional 

SZ495 13998 $37 95 136.95 


Yes, I want lo make my computer more versatile. Rush me _ _3-G 

Light Pens. (Add $1 50 for mailing and handling—16.00 foreign.) 

Enclosed is: L check or money order E MasterCharge i ! Visa 


Card No. 


Exp. Dale 


NAME _ 

ADDRESS_ 

CITY_____STATE_ZIP. 


■ In his business Al Zenker of Zenker Chental labs in Penned Pennsylvania uses our pens 1cr 
data enlry. Larry Goodman, of Lowell Massachusehs usc$ Ibe pen to select telephone numbers 
1C tw dialed by his computer Thorwaid Estairseflol Micro -Ed me in Minneapolis Minncscla 
writes education software lo» the 3-G Lighl Pen Dr fbehard Kerns of East Carolina Umversiiy 
incorperate^cur pen in a demonstration wuh a voice syruhesi^er to teach Ins slurlenls how to 
use computers 

■ These people have discovered the Benefits 
of using a 3-G Light Pen Wouldn't a 3-G 
Light Pen make your system more versatile 
and more functional 7 Yes. of course it 
would' 

■ Don 1 ! W»it—order your pen today and 
reserve 

1) 3-G Light Pen 

2\ Demonstration cassettes (with 
Professional TRS-SO, PET and 
Applet 

3) Sample program listing 

4) Cemplele documentation and 

instructions So you can write 
your own program in BASIC m NO ASSEMBLY NECESSARY. READY ID 

51 Other Light Pen software and PLUG IN AND USE 

games available 




With REFORM ATTED disk utilities you can read and write 
TRM 3740 and DEC DM I single density formatted diskettes on your 
CIP/M^ system. 

REFORMATTED enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTED programs feature hi-directional data transfer 
and full directory manipulation. ASQI/EBCD1C conversion provided 
with CP/M^IBM. MPIM is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati¬ 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M ** IBM or 
CP/M DEC. Order from MicroTech Exports, Inc, 467 Hamilton 
Ave,, Suite 2, Falo Alto, GA 94301 □ Tel: 415/324-9114 □ TOX: 
910-370-7457 MtIH-AlTOS □ Dealer and OEM discounts available. 



CP/ M * is * registered trademark of Pipiiai fteirf-snrh. 


y 


At last! A financial modeling package 
with built-in financial functions. 
Flexible report writing • Consolidation 
• Color graphics • And more. 



Micro - DSS7 FI NANCE 

Everything you need to 
solve business problems 


Micn>DSS™/FINANCE* is a complete financial modeling and 
graphics software package for the microcomputer. It is unique 
because for the first time it places in the hands of the micro user a 
planning, analysis, and reporting package with the power and flexi¬ 
bility oflarge computer systems and timesharing. And at the same 
time, it gives the potential business micro user in both large and 
small companies a reason to turn to microcomputors—a hill-scale 
decision support system that's easy to use, readily available, secure, 
and cost-effective—in short, a system that gets results! 

These features make Miero-DSS™/FINANCE ideal for 
solving business problems. 

* Many built-in financial functions (including depreciation, net 
present value, internal rate of return and amortization) 

• Flexible report writing that lets users custom design financial 
reports 

• Built-in graphics with a unique feature: you can retain them for 
later replay as a “slide show” on the monitor (ideal for business 
presentations!} 

* Over a year of field testing in a variety of business settings 

* An introductory guide written for people with no computer 
experience 

• A dear and detailed user’s reference manual 

• Full user support service 

Micro-DSS™/FINANCE is the first software to be published in 
Addison-Wesley's new Practical Computing Series, The Apple II** 
version of M i cto DS S™/F IN AN C E (requiring 48K and Pascal) will 
be available for shipment in July, ] 981. (Available from Addison- 
Wesley only in the U.S. and Canada.) 

Suggested retail price $1500 

Please write for free brochure. 

Addison-Wesley Publishing Company 

Business & Professional Division, Dept. O-B 
Reading, Massachusetts 01867 

‘Mifn>fiSS n, n Iradenujrk □! Addtvnr Wrslf)- Publ«!liHB[ CoitriMtiy, tin.' 

* * Apple! f m p tnpdmmrk q{ ftpplr Compul^r, Inr 




































59 5 

1 

12:1 

458 

MAKESHAPES(XTAL, 1 X X 


596 

1 

12:1 

482 

for I:=l to 9 do 


597 

1 

12:2 

4 96 

MAKE SHAPES f XT AL, 1 


59 8 

1 

12:1 

530 

ROW;=15; 


599 

1 

12:1 

534 

MAKE SHAPES(WIPER , 1 X 

f ); 

600 

1 

12:1 

557 

MAKESHAPES(WIPER, 1 XXX 


691 

1 

12:1 

58 0 

MAKESHAPES(WIPER, r XXXXX 

1 > ; 

602 

1 

12:1 

603 

for I:=l to 4 do 


603 

1 

12:2 

617 

MAKESHAPES(WIPER, 1 X 

1 ); 

604 

1 

12:1 

6 50 

for I:=1 to 9 do 


6 0 5 

1 

12:2 

664 

MAKESHAPES (WIPER, 1 


606 

1 

12:1 

697 

ROW:=15; 


607 

1 

12:1 

701 

MAKESHAPES(ZENER, 1 X 

4 ); 

608 

1 

12:1 

724 

MAKESHAPES (ZENER, 1 X 


609 

1 

12: 1 

747 

MAKESHAPES(ZENER, 1 X X 

1 ); 

610 

1 

12:1 

7 70 

MAKESHAPES(ZENER, 1 X X 


611 

1 

12:1 

793 

MAKESHAPES(ZENER,' XXXXX 


612 

1 

12; 1 

816 

MAKESHAPES(ZENER,' X X 

M; 

613 

1 

12:1 

839 

MAKESHAPES (ZENER, ' X XXX 

f ); 

614 

1 

12:1 

862 

MAKESHAPES (ZENER, 1 XXXXX 


615 

1 

12:1 

8 85 

MAKESHAPES(ZENER, 1 XXXXXXX 

M; 

616 

1 

12:1 

908 

for I:=1 to 4 do 


617 

1 

12:2 

92 2 

MAKESHAPES (ZENER, 1 X 


618 

1 

12:1 

9 55 

for I:=l to 3 do 


619 

1 

12:2 

9 69 

MAKESHAPES (ZENER, 1 

')? 

620 

1 

12:0 

1002 

end; 


621 

1 

12:0 

1030 

{ *$P*) 


622 

1 

12:0 

1030 

{*************** INITKJ ******************* 

623 

1 

12:0 

1030 

* 


624 

1 

12:0 

1030 

* Creates arrays from strings. 


625 

1 

12:0 

1030 

* 


6 26 

1 

12:0 

1030 

* Called from ; Main proqram* 


627 

1 

12:0 

10 30 

* 


628 

1 

22:0 

1030 

********************************************* 

629 

1 

13:D 

1 

procedure INIT10; 


630 

1 

13:0 

0 

beqi n 


631 

1 

13:1 

0 

for I:=1 to 4 do beain 


632 

1 

13:3 

14 

ROW;=1fi*(4*1); 


633 

1 

13:3 

24 

MAKESHAPES(LCOIL,'X X X 

* 

634 

1 

13:1 

57 

for I:-1 to 8 do beqin 


635 

1 

13:3 

71 

R0W:=16-(2*IJ+1; 


636 

1 

13:3 

S3 

MAKESHAPES(LCOIL, f X X XXX 

* 

637 

1 

13:1 

116 

for I:=1 to 4 do heoin 


638 

1 

13:3 

130 

ROW:=16“(4*I)+2; 


639 

1 

13:3 

142 

MAKE SHA PE S(LCOIL, 1 X XX X 

i 

6 40 

1 

13:1 

175 

for I:=i to 4 do beqin 


641 

1 

13:3 

189 

ROW:=16- (4*1); 


642 

1 

13:3 

199 

MAKESHAPESfRCOIL, 1 X 

* 

643 

1 

13:1 

232 

for I:=l to 8 do beqin 


644 

1 

13:3 

246 

ROW:=16-(2*1)+l; 


645 

1 

13:3 

258 

MAKESHAPES (RCOIL, 1 XXX 

i 

646 

1 

13:1 

291 

for I: =1 to 4 do beqin 


647 

1 

13:3 

305 

ROW: =16- M*I} + 2; 


648 

1 

13:3 

317 

MAKESHAPES(RCOIL,'X X 

< 

649 

1 

13:1 

350 

ROW:=15; 


650 

1 

13: 1 

354 

for I:=1 to 16 do 


651 

1 

13:2 

368 

MAKESHAPES(USER! ,' 

r 

652 

1 

13:1 

401 

ROW:=15; 


653 

1 

13:1 

405 

fo r I:=1 to 16 do 


654 

1 

13:2 

419 

MAKESHAPES (IISER2, ' 

i 

655 

1 

13:1 

452 

ROW: =15; 


6 56 

1 

13: 1 

456 

for I:=1 to 16 do 


657 

1 

13:2 

470 

MAKESHAPES(USER3 , 1 

t 

658 

1 

13:1 

503 

ROW: -15; 


659 

1 

13:1 

507 

MAKESHAPES(VRESIST, 1 X 

i 

660 

1 

13:1 

530 

MAKESHAPES(VRESIST, ' X 

f 

661 

1 

13:1 

553 

MAKESHAPES(VRESIST,*X 

■ 

662 

1 

13:1 

576 

MAKESHAPES(VRESIST, ' X 

i 

663 

1 

13:1 

59 9 

MAKESHAPES(VRESIST, 1 X 

i' 

664 

1 

13:1 

622 

MAKE SHAPES f VR ESI ST , 1 X 

i 

6 65 

1 

13:1 

645 

MAKESHAPES(VRESIST,'X 

i 

6 66 

1 

13:1 

668 

MAKESHAPES(VRESIST, 1 X 

i 

667 

1 

13:1 

691 

MAKESHAPES fVRESIST, 1 X 

i 

6 68 

1 

13:1 

714 

MAKESHAPES(VRESIST, 1 X 

i 

669 

1 

13:1 

737 

MAKESHAPES(VRESIST,*X 

f 

6 70 

1 

13:1 

760 

MAKESHAPES(VRESIST, 1 X 

i 

671 

1 

13:1 

783 

MAKESHAPES(VRESIST, 1 X 

i 

672 

1 

13:1 

806 

MAKESHAPES(VRESIST, 1 X 

i 

673 

1 

13:1 

829 

MAKESHAPES(VRESIST, 1 X 

i 

674 

1 

13:1 

8 52 

MAKESHAPES(VRESIST, 1 X 

i 

675 

1 

13:0 

875 

end; 


676 

1 

13:0 

90 6 



677 

1 

13:0 

90 6 

(*$F*) 



1 )? end; 


1 ); enrf; 


1 ) ; end; 


1 ); end; 


' )? end; 


’); end; 


')? 


'); 
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678 

1 

13:0 

90 6 

(******************** 

679 

1 

13:0 

90 6 

* 



680 

1 

13:0 

90 6 

* 

MAIN PROGRAM ! 

681 

1 

13:0 

90 6 

* 



682 

1 

13:0 

90 6 

********************* 

683 

1 

1:0 

0 

begin 


6 84 

1 

1:1 

3 


wr ite ('initializ; 

685 

1 

1:1 

52 


INITl 


686 

1 

1:1 

54 


INIT2 


687 

1 

Is 1 

56 


INIT3 


688 

1 

1:1 

58 


INIT4 


689 

1 

111 

60 


INIT5 


690 

1 

1:1 

62 


INIT6 


691 

1 

1:1 

64 


INIT7 


692 

1 

1:1 

66 


XNIT8 


693 

1 

1:1 

68 


INITS 


694 

1 

1:1 

70 


INIT10; 

695 

1 

1:1 

72 


writeln; writeln 

69 6 

1 

1:1 

131 


SAVESHAPES: 

697 

1 

1:0 

133 

end. 




Listing 3: Apple Pascal program LOGICDESIGN accepts plotting inputs from the Graphics Tablet. 


5 

1 

m 

1 

fl§i last upa * te " 25 A ^ r 80 

4 

1 

1: D 

1 

( * PARTI or LOG ICDF!SIGN *) 

5 

1 

1 : D 

1 

program LOGICDESIGN; 

6 

1 

1:0 

3 

(***************** ******************************** 

7 

1 

lsD 

3 

* * 

8 

1 

1; D 

3 

* This program draws Ionic diagrams on the hires * 

9 

1 

lsD 

3 

* screen. It uses the Graphics Tablet f or most * 

10 

1 

1;D 

3 

* input. * 

11 

1 

1: D 

3 

* * 

12 

1 

1;D 

3 

* It expects (and requires) the Graphics Tablet * 

13 

1 

1 :D 

3 

* card to he In slot #5, and a Sup 1 r 1 term!nal * 

14 

1 

1:0 

3 

* board in slot #3, * 

15 

1 

1: D 

3 

* * 

16 

1 

1:D 

3 

* Dan Sokol - 28 Mar 80 * 

17 

1 

1: D 

3 

* rev B 12 Apr P0 * 

18 

1 

1:D 

3 

* * 

19 

1 

1: D 

3 

*** ******** *** *********** *********** ** *** ******** j 

20 

26 

1 : D 

3 


21 

26 

liD 

3 


22 

26 

2 : D 

1 

PROCEDURE POKE(VAR ADDR,DATA :I NTEGER ]; 

23 

26 

3 : D 

3 

FUNCTION PEEK(VAR ADDR : INTEGER ): INTEGER ; 

24 

26 

3 :D 

4 


25 

22 

1*0 

4 

{$ J 

26 

22 

1 : D 

3 


27 

22 

1:0 

3 


28 

22 

2 : D 

3 

FUNCTION PADDLE(SELECT: INTEGER): INTEGER; 

29 

22 

3: D 

3 

FUNCTION BUTTON(SELECT: INTEGER): BOOLEAN; 

30 

22 

4 : D 

1 

PROCEDURE TTLOUT(SELECT: INTEGER; DATA: BOOLEAN); 

31 

22 

5 :D 

3 

FUNCTION KEYPRESS: BOOLEAN; 

32 

22 

6 : D 

3 

FUNCTION RANDOM; INTEGER; 

33 

22 

7 :D 

1 

PROCEDURE RANDOMIZE; 

34 

22 

8:D 

1 

PROCEDURE NOTE(PITCH,DURATION: INTEGER); 

35 

22 

8 ;D 

3 


36 

22 

1:0 

3 

IMPLEMENTATION 

37 

22 

1:0 

1 


38 

20 

1*0 

1 


39 

20 

1 :D 

3 

TYPE 

40 

20 

1:D 

1 

SCREENCOLOR—(none r white , black,reverse,rada r, 

41 

20 

1;D 

1 

black1,green,violet,whitel /black2,ora 

42 

20 

lsD 

1 


43 

20 

2: D 

1 

PROCEDURE INITTURTLE; 

44 

20 

3:0 

1 

PROCEDURE TURN (ANGLE: INTEGER); 

45 

20 

4:0 

1 

PROCEDURE TURNTO(ANGLE: INTEGER); 

46 

20 

5:0 

1 

PROCEDURE MOVE(DIST; INTEGER); 

47 

20 

6: D 

1 

PROCEDURE MOVE TO(X , Y: INTEGER); 

48 

20 

7: D 

1 

PROCEDURE PENCOLOR(PENMODE: SCREENCOLOR); 

49 

20 

8:0 

1 

PROCEDURE TEXTMODE; 

50 

20 

9:0 

1 

PROCEDURE GRAFMODE; 

51 

20 

10 :D 

1 

PROCEDURE FILLSCREEN(FILLCOLOR: SCREENCOLQR); 

5 2 

20 

11 :D 

1 

PROCEDURE VIEWPORT(LEFT,RIGHT,BOTTOM f TOP: INTEGER) ; 

53 

20 

12: D 

3 

FUNCTION TURTLEX: INTEGER; 

54 

20 

13:0 

3 

FUNCTION TURTLEY; INTEGER; 

55 

20 

14 :D 

3 

FUNCTION TURTLFANG: INTEGER; 

56 

20 

15 :D 

3 

FUNCTION SCREENBIT(X,Y: INTEGER): BOOLEAN; 

5 7 

20 

16 : D 

1 

PROCEDURE DRAWSLOCK(VAR SOURCE; ROWSIZE,XSKIP,YSKIP ,1 

58 

20 

16 ;D 

2 

XSCRE EN,YSCRE £N,MODE : INTEGER); 

59 

20 

17 : D 

1 

PROCEDURE WCHARfCH: CHAR); 

60 

20 

18: D 

1 

PROCEDURE WSTRING ( S : STRING); 

61 

20 

19 :D 

1 

PROCEDURE CHARTYPE(MODE: INTEGER); 


Listing 3 continued on page 416 
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Listing 3 continued: 

62 20 19:D 

2 

63 

1 

IsD 

2 

64 

1 

1 :D 

3 

65 

1 

IsD 

3 

66 

1 

1 :D 

3 

67 

1 

IsD 

3 

68 

1 

1 :D 

3 

69 

1 

1 :D 

3 

70 

1 

1: D 

3 

71 

1 

IsD 

3 

72 

1 

1: D 

3 

73 

1 

1 :D 

3 

74 

1 

1; D 

3 

75 

1 

1:D 

3 

76 

1 

1 :D 

3 

77 

1 

IsD 

3 

76 

1 

1:D 

3 

79 

1 

IsD 

3 

80 

1 

1: D 

3 

81 

1 

1:D 

3 

82 

1 

1 :D 

3 

83 

1 

1:D 

3 

84 

1 

IsD 

3 

8 5 

1 

1 :D 

3 

86 

1 

1:D 

3 

87 

1 

IsD 

3 

88 

1 

IsD 

3 

89 

1 

1:D 

3 

90 

1 

1: D 

20 

91 

X 

1:D 

20 

92 

1 

1:D 

20 

93 

1 

IsD 

20 

94 

1 

1:0 

20 

95 

1 

IsD 

20 

96 

1 

1: D 

20 

y 7 

1 

1: D 

20 

98 

1 

1:0 

20 

99 

1 

IsD 

20 

100 

1 

1:0 

20 

101 

1 

1:0 

20 


< *SP*> 

[***** 


*************************************************** 

* 

GLOBAL VARIABLE DECLARATIONS * 


(*********************************** *********** ********** 
t * 

* INTEGER VARIABLES * 


PITCH, 

f* 

frequency for audio feedback 

*> 

DURATION , 

{* 

lenoth of audio feedback 


PEN, 

t* 

pen switch (up or down) 


X,Y, 

(* 

pen position on pad 

*) 

D, 

(* 

Device heina plotted 

*) 

I, J r K r 

(* 

va rious loop counte rs 

*) 

USR1X , LI SR 1Y , U SR2X r U SR2Y, 

(* 

position pointer For userid? 

M 

LASTD,LA STX,LASTY r 

(* 

last D,X, & Y For deletino 

*) 

DM0 DE 

f* 

node used for plottino 
jnteoe r; 

*) 


PLOTTED SHAPE NAMES 


INVERTER f NAND ,NOR,ORGATE f ANDGATE, DT0P,DBOT,JKTOP,JKBOT,RUFFER,CND,PLUGS, 

MSITOP,MSIBOT,INV ,INTUING f OUT,DOT,CAP,RESISTOR,XOR,XNOP,HCAP,DIODE,Siv r RAT, 
MINIDIPDIODE,OPAMP,NPN,PNP,HINDIP,HMSIL,HMSIR,XTAL,WIPER,7ENER, 

LCOIL,RCOIL,VRESIST,USER],USER2,USER3 : SHAPE; 


LINEAR POWER SUPPLIES 


Xentek makes 
Strong Hearts 
for Smart Systems 


Single. Dual 
Triple Outputs 
to 200 Watts, 
off-the-shelf. 



Xentek power supplies deliver the life blood of your system. 
Clean, reliable do power. 

You'll find single, dual, and triple supplies off-the-shelf. 
Custom and semi-custom designs fast. Even to military specs. 
And ferroresonant supplies as well as Extreme Isolation 
Transformers to protect those extra-smart systems, 

So calf Chuck Henry at (714) 744-3346 today for a heart-to- 
heart about power supplies. 

Xentek 

279 South Pacific St. San Marcos, CA 92069 



Introducing: UNIPROM 


THE VERSATILE EPROM HANDLING SYSTEM. 

Reads/ programs 2704.2708,2758,2508,2516 (T.I.), 2716 
(SINGLE SUPPLY). 2532 (T.I.), 2732 (T.l. pinout), AND 
Intel/NEC 8755A! 

NO PERSONALITY MODULES OR ADDITIONAL 
HARDWARE REQUIRED. All voltages produced on-board 
from S-100 bus itself. 

S-100 compatable. but adaptable for other CPU's and bus 
systems, 

DISK-based software (Z80 only) includes a “MENU" 
display command, useful commands usually found only in 
system monitors, and versatile COOS and CP/M compatable 
disk I/O commands for file manipulations. ALSO available in a 
single 2716 EPROM (8080 or Z80) without the “MENU” and 
disk 1/0 commands, 

UNIPROM board (A & T) with extensive manual — 
$245.00 ppd, 

UNIPROM disk-based software (specify 5.25“ or 8“ 
CDOS t 8 rr CP/M, or 5.25“ NORTHSTAR 
CP/M) — $48,00 

UN IP ROM EPROM-based software (specify execution, 
origin, address and 20-byte RAM 
storage area address) with CDOS 
and CP/M compatable I/O drivers — 

$80.00 VISA/MASTER 


CER-TEK 

6020 Doniphan Dr. 

El Paso, Texas 79932 
(915) 581-6697 


CDOS is a registered trademark of CROMECO, INC. 
CP/M is a registered trademark of DIGITAL RESEARCH, 
INC. 

NORTHSTAR is a registered trademark of NORTHSTAR 
COMPUTER, INC. 
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Circle 432 on inquiry card. 


Circle 57 on Inquiry card- 
















102 I 

103 1 

104 1 
10 5 1 
lofi i 

107 1 

108 1 

109 1 

110 1 
111 1 
112 1 

113 1 

114 1 

115 1 

116 1 

117 1 

118 1 

119 1 

120 1 
121 1 
122 1 

123 1 

124 1 

125 1 

126 1 

127 1 

128 1 

129 1 

130 1 

131 1 

132 1 

133 1 

134 1 

135 1 

13G 1 

137 1 

138 1 

139 1 


1: D 
1: D 
1:D 
1:D 
1 :D 
1 ;D 
IsD 
lsD 
1:D 
1 :D 
1 :D 

1 :D 
1:D 
1:D 
1:D 
1:D 
1: D 
1:D 
1: D 
1: D 
1:D 
1 :D 
1:D 
1:D 
1 :D 
1:0 
1: D 
1: D 
i:D 
1:0 
1: D 
1:D 
1:D 
1:D 
1: D 
lsD 
1: D 
1: D 


7 08 
708 
7 08 
7 08 
7 08 
708 
708 
708 
7 08 
7 08 
7 08 


1340 
1340 
1340 
1340 
1340 
1340 
1340 
1340 
1340 
1340 
1340 
1340 
1340 
134 8 
1348 
1348 
1348 
1348 
1348 
1348 
1348 
1348 
1348 
1348 
14 30 


^******************************************************** 
* * 

+ DISK FILES * 

* * 

**************************************** ****************) 


SHAPEFILE, 
IJSERFI LE 




f* pJotter! devices are here *) 
(* The screen insae file *} 

; file of SHAPE; 


*************************************************** 

* 

* BOOLEANS * 

* * 
******************************************************* 


BIT, 

usn, 

SAFETY, 

FLAG, 

VALIDXY, 

HELLFREEZESOVER, 
LOCKX,L0GKY 


(* f 1aqs 'delete last*' mode *) 
f* Used in SETtlSR could he local *) 
f* checks for SAVE on exit *} 
f* debua - display XftY on screen *) 
f* true if XftY are on screen *) 
t* never true * for infinite repeats *) 
f* locks X&Y axis *) 

: hoolean; 


f******************************************************** 

* * 

* STRINGS and T HI (<G S * 

* * 

********************************************************j 

FILENAME, {* for LOAD and SAVE names *) 

IDENT (* for names of plotted devices *) 

: string; 

CH (* for inputs and control *) 

Ltsfmg 3 continued on pag? 418 



“NEW USES FOR THE 

HOME 
COMPUTER 

IN THE 

STOCK 
MARKET’ 


A new book—contains a gold mine of ideas!! 

Do yo Lj have the qreat stock and commodity trading advantages 
given by the home computer to the few who properly us it 7 This 
book gives you a new insight into cycles and seasonal factors as 
they affect stock and commodity prices. It gives you solid toots for 
measuring and profiting From them Obtain ideas and programming 
never before publrshed The writer has over 20 years experience as a 
stock broker and 8 years experience programming computers Book 
is 8'^ inches by 11 inches and has 954 pages and 34 programs writ 
ten in TRS-80 BASIC, 

The book borrows methods long understood by radio and electronic 
engineers but overlooked by most statisticians Thus, it is able to 
present methods, never before published, of stock and commodity 
market timing using cycles and seasonal variations 

To order book— send check SI 9 95 and your name and address 
to; 

Thomas V. Lenz, Dept BY 
596 W. Karval Ct Spring Creek, 
l Elko, Nevada 89801 



Convert Your 
IBM Selectric 
into a 
printer lor 

only $599 


Driven by 
any Micro 
or Mini 
Computer 


E=ESCON 

1 U PRODUCTS.INC. 

12919 Alcosta Boulevard 
San Ramon, CA 94583 
Call Toll Free: 

800-227-2148 


Circle 392 on inquiry card. 


Circle 145 on inquiry card. 
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Listing 3 continued: 


140 

1 

1: D 

1430 

141 

1 

lsD 

1431 

142 

1 

1: D 

1431 

143 

1 

lsD 

1431 

144 

1 

1:D 

1431 1 

145 

1 

1: D 

1431 

146 

1 

lsD 

1431 

147 

1 

1:D 

1431 

148 

1 

1: D 

1431 

149 

1 

1: D 

1431 

150 

1 

lsD 

1431 

151 

1 

UB 

1431 

152 

1 

2 : D 

1 

153 

1 

2: D 

1 

154 

1 

2: D 

3 

155 

1 

2;D 

43 

156 

1 

2: D 

29 9 

157 

1 

2:0 

0 

158 

1 

2:1 

0 

159 

1 

2:1 

67 

160 

1 

2:1 

8 0 

161 

1 

2:1 

92 

162 

1 

2:2 

101 

163 

1 

2: 3 

156 

164 

1 

2:2 

164 

165 

1 

2:1 

203 

166 

1 

2:1 

213 

167 

1 

2:2 

22 8 

168 

1 

2:3 

22 8 

169 

1 

2: 4 

24 4 

170 

1 

2:3 

275 

171 

1 

2:3 

290 

172 

1 

2:2 

295 

173 

1 

2: 1 

297 

174 

1 

2:1 

30 3 

175 

1 

2:0 

307 

176 

1 

2:0 

330 

177 

1 

2:U 

3 30 

178 

1 

2:0 

330 

179 

1 

2:0 

330 

180 

1 

2:0 

33 0 

181 

1 

2:0 

330 

18 2 

1 

2:0 

330 

18 3 

1 

2:0 

330 

18 4 

1 

3:P 

1 

185 

1 

3: D 

1 

18 6 

1 

3: D 

3 

187 

1 

3: D 

43 

18 8 

1 

3:D 

299 

189 

1 

3:0 

0 

190 

1 

3: 1 

0 

191 

1 

3:1 

67 

192 

1 

3:1 

80 

193 

1 

3:1 

92 

194 

1 

3:2 

101 

195 

1 

3:3 

156 

19 6 

1 

3:2 

160 

197 

1 

3:1 

199 

198 

1 

3:1 

209 

199 

1 

3:2 

228 

200 

1 

3:3 

228 

201 

1 

3:3 

24 3 

202 

1 

3:4 

259 

20 3 

1 

3:3 

289 

204 

1 

3:2 

294 

20 5 

1 

3:1 

296 

206 

1 

3:0 

30 2 

207 

1 

3: 0 

324 

208 

1 

3:0 

324 

209 

1 

3:0 

324 

209 

1 

3:0 

324 

210 

1 

3:0 

324 

211 

1 

3:0 

3 2^ 

212 

1 

3:0 

32 4 

213 

1 

3:0 

324 

214 

1 

3:0 

324 

215 

1 

3:0 

324 

216 

1 

3:0 

324 

217 

1 

3:0 

324 

218 

1 

4:0 

1 

219 

1 

4:0 

0 


t char; 


user (FILENAME), 


var BLOCKNUMBER, SCREEN : integer; 

IMAGE : file? 

BUFFER : packed array[0*.511] of char? 

BAD10 : boolean; 
beg i n 

write(chr (12)); write {'Save with what name ?'); read In (FILENAME)? 
if lengt h(FI LENAME) = 8 then exit{SAVESCREEN); 

SCREEN:=8192; BLOCKNUMBER:=0; BAD 10; =false; 
if length (FILENAME) > 10 then 

begin writeln; wr i teln ( 1 Fi le name is too Iona IM'rchrf?)); 

SAFETY:=false; exit(SAVESCREEN); 
end else FILENAME: = concat(FI LENA ME, 1 ,SCRN 1 )? 
rewrite fIMAGE,FILENAME)? 

while ( (IORESULT=0) and (NQTBADIO) and (BLQCKNUMBFR016) ) do 
begi n 

for I;=0 to 511 do 

beain J:=peek (SCREEN); BUFFER(I] ;=chr (J); SCREEN;=$CREEN+] ; end; 
K:=blockwrite(IMAGE/RUFFER,1,BLOCKNUMRER); 

BLOCKNUMBER:=BLOCKNUMBER+l; 
end; 

close (IMAGE , lock); 

SAFETY:=true; 

end; 


Copies file named by the user into HIRES screen ,1 * 
Called hy 


MENU 


var BLOCKNUMBER,SCREEN : intener; 

IMAGE : file? 

BUFFER : packed array [0..5111 of char? 

BADIQ : boolean; 
ben i n 

write(chr(12)); writef'Load what file name ?'); read)n (FI LENAME)? 
if length(FILENAME) = P then exit(LOADSCREEN); 

SCREEN:=819 2 ; BLOCKNUMBE R:=0; BAP10: =false; 
if length (FILENAME) > 10 fhen 

begin writeln; wr i tel n ('Fi le name is too Iona in', chr (7)); 
exi t (LOADSCRERN); 

end else FILENAME:=concat(FILENAME, *.SCRN')? 
reset(IMAGE,FILENAME)? 

While ( (IORESULT=0) and (NOT eof (IMAGE)) and (BL0CKNUMRERO16 ) ) do 
beqi n 

K:=blockread (IMAGE,SUFFER,1,BLOCKNUMBER); 
for I:=0 to 511 do 

begin J:=ord(BUFFER[I]) ? poke (SCREEN f J)? SCREEN:=SCREEN+1; end; 
BLOCKNUMBER:=BLOCK NUMBE R+l; 
end; 

clos e(IMAGE); 
end ? 


{* Part2 of LOGICDESICN *} 
r ******* CLEARTTY ***************************** 


Clears Text screen & hones cursor* 


Called from : Just ahout everywhere*.,* 


beoi n 
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1 

1 

1 

I 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

l 

l 

i 

l 

l 

i 

l 

l 

i 

l 

l 

l 

i 

i 

i 

l 

i 

i 

l 

i 

i 

i 

i 

l 

l 

l 

l 

l 

l 

l 

l 

i 

i 

i 

l 

i 

i 

i 

i 

i 

i 

i 

i 

l 

l 

l 

i 

i 


4:1 
4:0 
4:0 
4:0 
4:0 
4:0 
4:0 
4:0 
4:0 
4:0 
5: D 
5:0 
5:0 
5:0 
5:0 
5:0 
5:0 
5:0 
5:0 
5:0 
5:0 
6 ;D 

6 :D 
6:0 
6:1 
6:1 
6:2 
6:1 
6:0 
6:0 
6:0 
6:0 
6:0 
6:0 
6:0 
6;0 
6:0 
6:0 
6:0 
6:0 
7: D 

7 


0 


7 
7 
7:0 
7:0 
7:0 
7:G 
7:0 
7:0 
7:0 
7:0 
8 ;D 
5:0 
6:1 
8:1 
8:1 
8:1 


8:1 

8:1 

8:1 

8:1 

8:1 

8:1 

8:1 

8:1 

8:1 

8:1 

8:1 


0 

10 

22 


write{ch r( 12 )) ; 
end; 


BEEP 


* * ******** A*******!*"******** * * * * * * 


22 (*************** 

22 * 

22 * Audio feedback 
22 * 

22 * 

22 * 

22 ********************************************************} 
1 procedure BEEP; 

begin note(PITCH,DURATION); end; 


Called fron : Just about everywhere. 


********************************** 


0 

20 

20 (*************** key 

20 * 

Replaces apples tuff KEYPRESS function which 
doesn't work if there is a card in slot #3. 


20 * 

20 * 

20 * * 

20 * Called fron : GETXY * 

20 * * 

20 ********************************************************) 

3 function KEY : boolean? 

3 var CLEAR,KEYBOARD,TEMP : integer? 

0 beg i n 

0 CLEAR:=-16368? KEYROARD:=-l6384; TEMP:=peek (KEYBOARD); 

21 if temp > 128 then 

28 begin KEY:*=true? poke (CLEAR,TEMP) ? end 

38 else KEY:=false? 

43 end? 

56 

55 (*************** CONVERTFROM ************************** 

56 * * 

56 * Converts the boolean information in the shape 

56 * USER3 to the integer values used by MYPLDT as 

56 * the X St Y offset information, 

56 * 

56 * 

56 * 

55 **************** *********************************#*****#) 

56 (*$R-*) 

1 procedure CONVERTFROM; 


Called from : GETSHAPES 


: 0 

0 

begin 








: 1 

0 

K: *0 ; 

I:=0; USR1X:=0; 







: 1 

9 

wh il e 

USER3[I,K] and 

(K<15) 

do 

be a I n 

Ki=K+1f 

USR1X:=USR1X+1? 

end; 

: 1 

37 

I:*l; 

K:“0 j USR1Y:=0; 







: 1 

46 

wh ile 

USER3[ I, K] and 

(K < 15 ) 

do 

be a I n 

K: =K + 1 f 

USR1Y;=U5R1Y+1? 

end; 

: 1 

74 

I :=2 i 

K:=0; USR2X:=0 t 







: 1 

83 

while 

USER3[I, K] and 

fK<15) 

do 

beai n 

K: *=K +1 j 

USR2X:^USR2X + 1; 

end i 

: 1 

111 

I:=3; 

K:=0; USR2Y:-0; 







: 1 

120 

whil e 

USER3[I,K] and 

(K < 15) 

do 

beoi n 

Ki=K+ 1 ; 

USR2Y:=USR 2Y + 1? 

end ? 

: 0 

148 

end; 









168 (*$R+*) 
168 (*$P*1 

168 * 

168 * 

168 * 

168 * 

168 * 

168 


********** 


*************************** 


GETSHAPES 

Loads the shapes from the file 1 LOGIC-CHARSET 1 
Called from : Main program loop- 


*******************************************************j 

1 procedure getshapes? 

0 begin 

0 reset (SHAPEFILE, 1 LOGIC-CHARSET 1 )? 

26 INVERTER: = SHAPE FILS' 11 ; get (SHAPE FI LE) ? 

42 NAND:=SHAPEFILE *; get (SHAPEFILE); 

58 NOR:=SHAPEFILE*; getfSHAPEFILE ); 

74 ORGATE: = SHAPE FI LR* j ere t ( SHAPE FI LE ) ; 

90 ANDGATE:=SHAPEFILE*; get(SHAPEFILE); 

106 DTOP:=SHAF E FILE * ? get (SHAPEFILE); 

12 2 DBOT:= SHAPE FILE * ? aet (SHAPEFILE) ? 

138 J KTOP;=SHAPE FILE *; oet(SHAPEFILE); 

154 J KBOT:=SHAPE FILE *; aet (SHAPEFILE) ; 

170 BUFFER: = SHAPE FILF ^; aet(SHAPEFI LB ); 

186 G ND ; *=SHAPEFI LE " ; ae t f SHAPEFI LE) ; 

202 FLU £5:=SHAPEFILE"f get{SHAPEFILE); 

218 MSITOP:^SHAPE FILE"; aet (SHAPEFILE) ? 

234 MSIBOT:= SHAPE FILE"; qet(SHAPEFILE) ? 

250 INV:*SHAPE FILE ~; get (SHAPEFILE) ? 

26 6 INTHING:= SHAT EFILE"; aet(SHAPEFILE); 

282 OUT:=SHAPE FILE * ? get (SHAPEFILE) ; 

298 DOT:“SHAPE FILE *? aet (SHAPEFILE) ? 

314 


CAP:“SHAPE FILE *? get(SHAPEFILE) ; 


Listing 3 continued on page 420 
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Listing 3 continued: 


302 

30 3 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

31 9 

320 

321 

322 

323 

324 

325 

326 

327 

32 8 
3 29 
330 


354 

355 

356 

357 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


8:1 
B 1 1 
8:1 
8:1 
8:1 
8:1 
8:1 
8:1 
8:1 
8:1 
0:1 
8:1 
8:1 
8:1 
8:1 
8 :1 
8:1 
8:1 
8 : 1 
8:1 
8:1 
8:1 
B: 1 
8:1 
8 :1 
8:1 
8:1 
8 : 0 
8:0 


330 
34 6 
362 
378 
394 
410 
426 
442 
458 
474 
490 
506 
522 
538 
554 
570 
58 6 
6 01 
616 
631 
638 
6 d 7 
672 
687 
702 
717 
726 
72B 
740 


RESISTOR:=SHAPEFILE "; net (SHAPEFlLE)? 
XOR:=SHAPEFILE"; qet (SHAPEFILE ) ; 
XNOR:=SHAPEFILE"; aet (SHAPEFILE) ? 
HCAP:=SHAPEFILE*; get (SHAPEFILE); 
DIODE:-SHAPEFILE *; aet (SHAPE FILE); 
HDIODE: = SHAPE FILE " ? get (SHAPEFILE); 
OPAHP:=SHAPEFILE"; get(SHAPE FILE) ; 

NPM:-SHAPEFILE*; get (SHAPFFILF) ? 

PNP:=SHAPFFILE "; qet (SHAPEFILE)? 

BAT;= S HA P E FILE"? aet(SHAPEFILE); 

SW:-SHAPEFILE"? get (SHAPEFILE); 
MINIDIP: *= SHAPE FI LF * ; get (SHAPE FI LE) ? 
HMSIL:»SHAPEFILE *; qet(SHAPEFILE) ? 
HMSIR: = SHAPE FILE * ? net (SHAPFFILE); 
XTAL:=SHAPEFILE"? aet (SHAPEFILE) ; 

VO I PEP:-SHAPEFI LE" ? qet (SHAPE FI LE ) ? 
ZENER: 3 SHAPEFILE"; aet(SHAPEFILE)? 
LCOIL:= SHAPEFILE"; net (SHAPEFILE); 
PCOIL:-SHAPEFILE" ; ne t (SHAPEFILF) ? 
VRESIST:-SHAPEFILE"; 

Close (SHAPEFILE) ; 

reset (USERFILE r 1 USER.CHARSET 1 ) : 

USER1:=USERFILE"; oet (USERFILF) ? 
USER2;=USERFILF"; qet (USERFILF}; 

USER3:=USERFILE"? qet (USERFILE) ? 
close (USERFILE); 

CONVERTFROM; 

end ; 


331 

1 

8:0 

740 


3 32 

1 

8 : 0 

74 0 

(*$I PART2.TEXT*) 

33 2 

1 

8:0 

740 

(*$I PARTS.TEXT*) 

333 

1 

B: 0 

740 

( *$p*) (* Part3 c 

334 

1 

8 : G 

740 


335 

1 

8 : 0 

74 0 

(*********** * * * * 

3 36 

1 

8 : 0 

74 0 

* 

3 37 

1 

8:0 

74 0 

* Assembly 

338 

1 

8 : 0 

740 

* read the < 

3 39 

1 

8:0 

740 

* 

340 

1 

8:0 

740 

* Called by 

341 

1 

8 : 0 

740 

* 

342 

1 

8:0 

74 0 

***************** 

343 

1 

9: D 

1 

procedure SETUPAD 

344 

1 

9 : D 

1 


345 

1 

10 : D 

1 

procedure READPAD 

346 

1 

10: D 

1 


347 

1 

I 0 : D 

1 

{*************** 

348 

1 

10:0 

1 

* 

349 

1 

10; D 

1 

* Converts 

350 

1 

10: D 

1 

* as the X 

351 

1 

10: D 

1 

* values an 

352 

1 

10: D 

1 

* 

353 

1 

10:0 

1 

* Called by 


******************** 


STXY and Main program 
***********************************} 


10; D 

10 = D 

11 sD 
11 :D 


procedure CONVERTO; 

var XI r X2 r Yl ,Y2 t integer; 


3 58 

1 

11 : 

0 

0 


beqi n 


359 

1 

11 : 

1 

0 


for I; 

:^0 

360 

1 

11 : 

1 

53 


I ? 

XI : 

361 

I 

11 : 

1 

59 


wh i 1 e 

XI 

3 62 

1 

11 : 

3 

64 


USER 3[ 

363 

1 

11 : 

1 

88 


r := 1 ; 

Yl : 

364 

1 

11 ; 

I 

94 


wh il e 

VI 

3 65 

1 

11 ; 

3 

99 


LISER3 1 

366 

1 

11 : 

: 1 

123 


I: =2 ? 

X2 : 

367 

1 

11 ! 

: 1 

129 


wh il e 

X 2 

368 

1 

11 : 

t 3 

134 


UFI 

EPS 1 

369 

1 

11 : 

; 1 

158 


I : = 3 ? 

Y 2 ; 

370 

1 

11 ; 

: 1 

164 


while 

Y 2 

371 

1 

11 : 

: 3 

169 


US 

ER3 

37 2 

1 

11 : 

: 0 

193 


end } 


37 3 

1 

11 

: 0 

218 




374 

375 

1 

1 

1 1 
11 

: 0 
: H 

218 

218 


!********* 

* 

3 76 

1 

11 

: 0 

218 

* 



377 

1 

11 

: 0 

218 

* 

Builds 

the 

378 

1 

11 

: 0 

218 

* 

them in 

th 

379 

1 

11 

: 0 

218 

* 



380 

1 

11 

: 0 

218 

* 

Called 

by 

381 

1 

11 

: 0 

218 

* 
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=false 





382 

38 3 

384 

385 

388 

387 

388 

389 

390 

391 

392 

393 

394 

39 5 

398 

397 

39 8 

399 

4 00 

401 

402 

4 03 

404 

4 0 5 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

4 21 

4 22 

423 

4 24 

425 

4 26 

4 27 

4 28 

429 

4 30 

431 

432 

4 33 

4 34 

435 

436 

4 37 

4 38 

439 

440 

441 

442 

443 

444 

445 

446 

4 47 

448 

449 

450 

451 

452 

4 52 

453 

454 

455 

456 

457 

458 

459 

4 60 

461 

462 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

X 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

X 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


11 : 0 
12:D 
12:0 
12: 1 
12; 1 
12: 1 
12:3 
12:5 
12; 3 
12: 3 
12: 3 
12:4 
12: 5 
12:6 
12:6 
12:6 
12: 6 
12:6 
12:9 
12 : 8 
12; 6 
12:6 
12:5 
12:3 
12:3 
12: 3 
12: 3 
12:3 
12:3 
12:3 
12: 3 
12: 3 
12:3 
12:3 
12; 3 
12:3 
12; 2 
12 ; 0 
12:0 
12:0 
12; 0 
12: 0 
12:0 
12:0 
12:0 
12:0 
13: D 
13:0 
13:1 
13: 1 
13:1 
13:1 
13:1 
13:1 
13:3 
13: 3 
13:0 
13:0 
13:0 
13:0 
13:0 
13:0 
13:0 
13:0 
13:0 
1 4; D 
14:0 
14:1 
14:0 
14;0 
14:0 
14:0 
14:8 
14:0 
14:0 
14:0 
14:0 
14;0 
14:0 
14:0 
14:0 
14:0 


218 
1 
8 
0 
47 
8 8 
101 

114 
140 
175 
192 
20 3 
214 
236 
24 0 
245 
251 
257 
26 9 
23 2 
288 
346 
399 
413 
4 83 
519 
535 
551 
564 
574 
620 
645 
660 
675 

6 77 
69 2 
701 
701 
728 

7 28 
7 28 
728 
728 
7 28 
7 28 
728 

1 

0 

0 

4 

6 

69 

84 

93 

115 
181 
209 
222 
222 
222 
222 
222 
222 
222 
222 

1 

0 

0 

8 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


*■*■**■***** *** J 

procedure S ETU SR; 
beg i n 

CL EARTTY; writeIn i ' Ru i 1 d your own device,,,. 1 ); 
writef'Which one (1 or 2) 1 ); readfCH); 
if (CH = ' 1 * ) or (CH='2 r ) then begin 
CLEARTTY; for I:=0 to 15 do beoin 

qotoxyf (1+3)*0); vritefchrf1 + 65)); end? 
for I; =1 to 16 do begin gotoxy(P,I); writefchrfl + M)); end; 
if (CH- 1 1 1 1 then USR:=true else HER:-False; 
for I:-0 to 15 do 


for K:=15 downto 0 do 
beqi n qotoxy((15-Kt3) 
BIT:-t rue; 
case ord (CH) of 
27 : exit f SETUSR); 
BIT: = f al s e; 


(1+1)); read(CH); 




32: 

8 : 


ESC *) 
f* SPACE *) 

begin if K<!3 then K;~K +2 else 
beer i n K;=l; if IOfl then I: =1—1; end; 

BJT;=false; end; (* BACK-SPACE *) 
end; (* end of case * ) 

if USB then USER1 [15—I,15—K]:=BIT else USER?[15-I,1 5-V ];=BIT ; 
end; 

writeIn; writeln; writeln('Select <draw from> point (X,Y) » * ); 
read(CH); I:=(ord(CH)-65}; read(CH); j:=ford(CH)-*5); 

if J>15 then J:=15; if I>15 then Is-15; 
if J <0 then J:~ 0 ; if I <0 then I:= 0 ; 
if USR then beqin USRlX:=I; U5R1Y:-15-J; end 
else begin USR2X:=I; LTSR2Y: =15-J; end; 
writeln; write( 1 Savino user device on disk 1 ); 
rewrite(USERFILE, 1 USER,CHARSET 1 ); 

USERFILE":=U SERI; put(USERFILE); 

put (USERFILE); 


USERFILE":=USER2 
CONVERTO; 
USERFILE*:=USER3 
close (USERFILE , 
end; 
end; 

(*$P*) 

(*************** EXT 


put (USERFILE); 
lock) ; 


The only lea i tine te exit fron LOG ICDE5 IG*J 
Called hy : menu 


^******** 1 


procedure EXT; 

beqi n 

SAFETY:=true; 

CLEARTTY; 

write(*Do you want to save the screen ?'); reari(CH); writeln; 
if (CH = 1 y 1 ) or (CH~ 1 Y 1 ) then SAVE SCREEN; 
if SAFETY then exit (program); 
if not SAFETY then begin writeln; writeln; 

write ('The screen was NOT saved. Do you want, to exit anyway ?') 
read (CH) ; if (CH^'V 1 ) or (CH= T y') then exi t(program) ; end; 

end; 

ij** ************ ****************************************** 

* * 

* Sound-off when ready to go*,* * 

* * 

* Called by ; BORDER,Main, * 

* * 

********************************************************j 

procedure BEEPREADY; 
begin 

PITCH;=2 4 ; DURATION:=15; BEEP; 
end; 

(*$I PART3,TEXT*) 

(*$I PART4,TEXT*) 

(*SP*) (* Part4 of LOGICDESIGN *) 


V 


GETXY 

Read tablet and aet the X & Y coordinates. 
Determine if X s Y are on screen (VALIDXY) , 


Called by 


MENU,DRAWLINE,EATLINE,SETLOCK r 
WRXTEONSCREEN,CLEARBLOCK,Main 
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Listing 3 continued: 






463 

1 

14:0 

20 , *************************************** A****************) 


464 

1 

15: D 

1 procedure GETXY; 




465 

1 

15: D 

1 

vat Bl,B6,B7 

#B 8 , 



466 

1 

15: D 

1 

B9 : integer; 



467 

1 

15:0 

0 

bea 1 n 




468 

1 

15:1 

0 

Bl:=640 ? B9s =648? 



469 

1 

15:1 

10 

Bfi:=645; B7s=646f B8:=«47; 



470 

1 

15:1 

25 

repeat READPAD; 



471 

1 

15:2 

27 

PEN:=peek(Bl); 



47 2 

1 

15:2 

36 

X:=25fi*(peek(B7))+peek(Bfi); 



473 

1 

15:2 

57 

Y: =256*(peek(B9))+peekIBP); 



474 

1 

15:2 

78 

if FLAG 

then beoin 

(* for dehuoaina - 

displays *) 

475 

1 

15:4 

S3 

gotoxy(0,23); 

(* X Y on screen 

*) 

476 

1 

15:4 

88 

write ( 

1 X = ' , X , 1 ¥ = 1 ,Y, 

1 1 ); 


477 

1 

15:3 

159 

end ; 




478 

1 

15:2 

159 

if KEY then 

(* exit on keypress 

*) 

4 79 

1 

15:3 

165 

beq i n 




48 0 

1 

15:4 

165 

VALIDXY;-false; 



451 

1 

15:4 

169 

X : =-l 00; Y : = -1 fl 0; 



452 

1 

15:4 

177 

exit(GETXY); 



483 

1 

15:3 

181 

end; 




484 

1 

15:1 

181 

until PBN= 

2 ; 

(* pen just went down *) 

485 

1 

15:1 

187 

if (X>=0) 




486 

1 

15:1 

190 

and (X<2P0) 



457 

1 

15:1 

195 

and f Y> 

- 0 ) 



488 

1 

15:1 

199 

and (Y<192) 



489 

1 

15:1 

205 

then VALIDXY:=true 



490 

1 

15:1 

208 

else VALIDXY:=false; 



491 

1 

15:1 

218 

if VALIDXY 

then Y:=191-Y; 

(* Y axis inverted 

in Pascal *) 

492 

1 

15:0 

230 

end; 




493 

1 

15:0 

24 4 





4 94 

1 

15:0 

244 





49 5 

1 

15:0 

244 r *************** PRINTYPE ***************************** 


496 

1 

15:0 

24 4 * 



* 


497 

1 

15:0 

24 4 * 

Prints out the name of the device that will * 


498 

1 

15:0 

24 4 * 

be plotted. 

Determined hy the value o f D- 


499 

1 

15:0 

24 4 * 



* 


500 

1 

15:0 

24 4 * 

Called by : 

LISTALL,G ETYPE 

* 


501 

1 

15:0 

24 4 * 



£ 


502 

1 

15:0 

24 4 * *******************************************************) 


503 

1 

16: D 

1 procedure PRINTYPE; 




5 04 

1 

16:0 

0 

bea i n 




505 

1 

1^:1 

0 

case D of 



506 

1 

16:1 

3 

0:1DENT:= 

:'** INVALID ** 1 f 



507 

1 

16:1 

29 

1 :1 DENT: = 

: 'tri-state buffer 1 ; 



508 

l 

16:1 

55 

2:1 DENT:- 

: 1 output arrow '; 



509 

1 

16:1 

81 

3:1 DENT: = 

* 1 input arrow '; 



510 

1 

16:1 

107 

4;IDENfT: = 

- 1 D flip-flop '; 



511 

1 

16:1 

133 

5;IDENT:- 

- f JK flip-flop '; 



512 

1 

16:1 

159 

6:1 DENT: s 

1 r MSI box (vert) '; 



513 

1 

16:1 

185 

7:1 DENT :- 

= i connect Ion dot ' ; 



514 

1 

16:1 

211 

8 :IDENT :* 

^'resistor (horiz)'; 



515 

1 

16:1 

23 7 

9:1 DENT:* 

- 1 capacitor (ve rt) '; 



516 

1 

16:1 

263 

10:1 DENT 

= 1 gnd 1 



517 

1 

16:1 

289 

11:1DENT 

='plus 5 1 



518 

1 

16:1 

315 

12 :1 DENT 

= 1 exclusive-nor 1 



519 

1 

16:1 

341 

13:IDENT 

-'exclusive-or 1 



520 

1 

16:1 

367 

14:1DENT 

fe, nor gate 1 



521 

1 

16:1 

393 

15:1DENT 

-'or gate f 



522 

1 

16:1 

419 

16:1 DENT 

='nand gate r 



523 

1 

16:1 

445 

17:1 DENT 

=' a nd ga te 9 



524 

1 

16:1 

471 

18:IDENT 

"'invert symbol 1 



525 

1 

16:1 

497 

19:1DENT 

= 1 inverter ' 



526 

1 

16:1 

52 3 

20 : 1 DENT 

zener diode ' 



527 

1 

16:1 

549 

21 : IDENT 

-'vertical arrow ' 



528 

1 

16:1 

575 

22:IDENT 

- 1 crystal ' 



529 

1 

16:1 

601 

23 : IDENT 

= 1 minidip 



530 

1 

16:1 

627 

24:IDENT 

^'switch * 



531 

1 

16:1 

653 

25:IDENT 

='battery 1 



532 

1 

16:1 

6 79 

27:1DENT 

^'pnp transistor 1 



533 

1 

16:1 

7 05 

26:1 DENT 

-'npn transistor 1 



534 

1 

16:1 

7 31 

20:IDENT 

-'op amp T 



535 

1 

16:1 

7 57 

29;IDENT 

='diode (horiz) ' 



536 

1 

16:1 

783 

30:IDENT 

»'diode (vert) 1 



537 

1 

16:1 

809 

31:1DENT 

- 1 cap (horiz) 1 



538 

1 

16:1 

835 

32:IDENT 

= 1 MSI box (horiz) 1 



539 

1 

16:1 

861 

34:IDENT 

='coi 1 (left side ) 1 



540 

1 

16:1 

887 

33:1DENT 

-'transformer ' 



541 

1 

16:1 

913 

3 5:1DENT 

^'resistor (vert) ' 



542 

1 

16:1 

939 

36:IDENT 

='userl 1 



543 

1 

16:1 

9 65 

37:IDENT 

='user 2 * 
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544 

545 

546 

547 

548 

548 

5 49 

550 

551 

552 

553 

55 4 

555 

556 

557 

558 

559 

56ti 

561 

562 

563 

564 

565 

566 

5 67 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

60S 

6 09 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


16:1 

16:1 

16:0 

16:0 

16:0 

16:0 

16:0 
16: 0 
16;0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 

17 :D 
17:0 
17:1 
17:1 
17:3 
17:3 
17:3 
17:3 
17:2 
17:0 
17:0 
17:0 
17:0 
17:0 
17:0 
17:0 
17:0 
17:0 
17:0 

18 ;D 
18:0 
18:1 
18:1 
18:1 
18:1 
18:1 
18:0 
18:0 
18:0 
18:0 

19 :D 
19 :D 
20 ; D 
20: D 
21 ;D 
21 :D 
21 :D 
21: D 
21 :D 
21 :D 
21 :D 
21 :D 
21 :D 
21 :D 
21 :D 
22 :D 
22:0 
22:1 
22:1 
22:0 
22:0 
22:0 
22:0 
22:0 
22:0 
22 : 0 
22:0 
22:0 
22:0 
22:0 
23 :D 
23:0 
23:1 
23:3 
23: 2 
23:0 


991 

1074 

1086 

1102 

1102 

1102 

110? 
1102 
1102 
1102 
1102 
1102 
1102 
1102 
1102 
1102 
1 
0 
0 
2 
13 
43 
100 
107 
115 
122 
136 
136 
13 6 
13 6 
136 
136 
136 
136 
136 
i 
0 
0 
17 
34 
54 
70 
72 
84 
84 
84 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
7 
42 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
1 
0 
0 

21 

41 

41 


end; 

write flDENT); 
end; 

(*$I PART4.TEXT*) 

(*$I PART5.TEXT*) 

( *$P*) (* Part5 of LOGICDSSIGW *) 

(*************** LISTALL ****************************** 

* * 

* List all the names of all the devices that * 

* can be plotted on the text screen* * 

* * 

* Called by : MENU * 

* * 

********************************************************) 
procedure LISTALL; 
begin 

CLEARTTY; 

for I:*l to 18 do beqin 

write (I, * - ’); D:^I? PRINTYPE; 

write (chr ( 9 ) , 1 1 ,chr (9 ), 1+18, 1 - ')? 

D:=1+18; PRINTYPE; 
writeln; 
end; 
end; 

f *************** BORDER ******************************* 

* * 

* Draws or Erases the border around the HIRES * 

* screen- * 

* * 

* Called by : MENU * 

* * 

********************************************************j 

procedure BORDER; 
beqi n 

CLEARTTY; X: =0 ; Y:=0; pencolor(none); moveto(X,Y); 
if CH-'F' then pencolor (black) else pencolorfwhite}; 
X : =2 79; moveto(X,Y); Y;^191; movetofX,Y); 

X:=0; moveto(X,Y ); Y:=0; mo ve to (X, Y } ; 

BEEPREADY; 
end; 

{***** FORWARD REFRENCES *****) 
procedure LISTMODE; forward; 
procedure MENU; forwa rd; 
procedure CANCEL; forward; 

(*$P*) 

^*************** GETYPE ******************************* 

* * 

* 

_* * 

* 

* 


Sets up text display to show what Is beino 
plotted and the status of the X & Y locks. 


Called by : MENU * 

* * 

********************************************************) 
procedure GETYPE; 
beq i n 

CLEARTTY; gotoxy (0,19) ; 

write ('Device type >> f ); PRINTYPE; CH:~*P f f LISTMODE? 
e nd; 

(*************** TESTLAST ***************************** 


* Sets up conditions for deletino the last * 

* device plotted, (Activated by the CLEAR * 

* pad in the upper left corner of the tablet), * 

* * 

* Called by : MYPLOT * 

* * 

*************************** *****************************} 
procedure TESTLAST; 
beg I n 

if fX> —45> and (X<~30) and (Y>-65) and (Y<-50) then beqin 

BIT: = f alse? X:=LASTX; Y:= LA STY; D^ODE:= 6 ; D:=LASTP; VALIDXY:“true; 
end; 

enc?; Listing 3 continued on page 424 
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Listing 3 continued. 


625 

1 

23:0 

54 

626 

1 

23:0 

54 

6 27 

1 

23:0 

54 f 

6 28 

1 

23:0 

54 ( 

6 29 

1 

23:0 

* 

630 

1 

23 ; G 

54 * 

631 

X 

23:0 

54 * 

632 

1 

23:0 

54 * 

6 33 

1 

23:0 

54 * 

634 

1 

23 i 0 

54 * 

635 

1 

23:0 

54 * 

636 

1 

24 :D 

1 P 

637 

1 

24:0 

0 

638 

1 

24:1 

0 

639 

1 

24:1 

6 

640 

I 

24:1 

14 

641 

1 

24:1 

23 

6 42 

1 

24 :1 

44 

643 

i 

24:2 

52 

644 

i 

24:2 

70 

645 

i 

24:2 

88 

646 

i 

24:2 

106 

647 

i 

24:4 

120 

64B 

i 

24:2 

138 

649 

i 

24:4 

152 

650 

i 

24:2 

170 

651 

i 

24:4 

184 

652 

i 

24:2 

202 

6 53 

i 

24:2 

222 

654 

i 

24:2 

240 

655 

i 

24:2 

260 

656 

i 

24:2 

280 

657 

l 

24:2 

30 0 

658 

i 

24:2 

318 

659 

i 

24:2 

336 

6 60 

i 

24:2 

354 

661 

i 

24:2 

372 

662 

i 

24:2 

3 90 

663 

i 

24:2 

40 8 

664 

i 

24:2 

426 

665 

i 

24:2 

444 

666 

i 

24:2 

463 

667 

i 

24:2 

483 

668 

i 

24:2 

501 

669 

i 

24:2 

519 

670 

i 

24: 2 

537 

671 

i 

24:2 

555 

672 

i 

24: 2 

573 

673 

i 

24:2 

591 

674 

i 

24:2 

611 

675 

i 

24:2 

629 

676 

i 

24: 2 

649 

677 

i 

24: 2 

6 67 

678 

i 

24:4 

68 5 

679 

i 

24:2 

703 

630 

i 

24:4 

720 

681 

i 

24:2 

739 

682 

i 

24:2 

7 58 

683 

i 

24:2 

777 

684 

i 

24:2 

796 

685 

i 

24:2 

815 

686 

i 

24:1 

8 96 

687 

i 

24:1 

909 

688 

i 

24 :1 

923 

6 89 

i 

24: 0 

938 

G 90 

i 

24:0 

956 

690 

i 

24:0 

956 

691 

i 

24:0 

956 

692 

i 

24:0 

956 

693 

i 

24:0 

956 

694 

i 

24:0 

956 

695 

i 

24:0 

956 

696 

i 

24: 0 

956 

697 

i 

24:0 

956 

698 

i 

24:0 

956 

699 

i 

24:0 

95 6 

700 

i 

24:0 

956 

701 

i 

25:D 

1 

702 

i 

25: D 

1 

703 

i 

25:0 

0 
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Plots a device if X & Y are valid, 
calls MENU if not* 

Called hv : Main pronram loop. 


beq i n 

pencolor (wh1te] ; TESTLA3T; 
if not VALIDXY then MENU ; 
if D”0 then exit(MYPLOT); 

if BIT then beoin if LOCK* then X:=LASTX; if LOCKX then Y: =LA STY; end 
if VALIDXY then case D of 

1:drawblock(BUFFER,2,0,0,16,IS,X,¥-9,DMODE); 

2:drawblock(OUT,2,0,0,1*,16,X,Y-12,DM0DE); 

3: drawblock (INTHING , 2,0 , ft, 16, 16 ,X, Y-l 2 , DMODE); 

4: beq in drawblock (DTOP,2,fl,0,16,16,x,¥,DMODE); 

drawblock(DBOT,2,0,0,IB,16,X,Y-16,DMODE); end; 

5:beqin drawblock (JKTOP,2,0,0,16,16,X,Y,DMODE); 

drawblock (JKROT,?,0,0,IB,lfi,X,Y-1B,DMODE); end; 
fis benin drawblock(MSITOP,2,0,8,16,16,X,Y,DMODE); 

drawblock (MSIBOT,2,0 ,0, lfi , lfi,X ,Y-16 ,DMODE) ; end; 

7;drawblock(POT,2,0,0,16,16.X-2.Y-13,DM0DE); 

B;drawblock(RESISTOR.2,0,0,16,lfi,X,Y-14.DMODE); 

9:drawblock <CAP,2,0,0,16,16,X-3,Y-16,DM0PE); 

10: drawblock (GND , 2 ,0,0,1 6, IB ,X-3 , Y-l« .DMODE) ; 

11:drawblock (PLUS'; ,2,0 ,0,1«, 16,X-2,Y-5,PMODE) ; 

12: drawblock (XNOR, 7 ,0 ,0,1 fi, J B ,X ,Y-10 .DMODE ) ; 

13:drawblock(XOR,2,0,0,1«,1«,X,Y-10.DMODE); 

14:drawblock(NOP,2,B ,0,16,lfi,X,Y-10.DMODE); 

15:drawblock(ORGATE,2,0,0,IB,IB,X,¥-10.DMODE); 

16:drawblock(NANO,2,0,0,16,16,X,Y-10.DMODE); 

17:drawblock(ANDGATE,2,0,0,16,16,X,Y-10,DMODE); 

18:drawblock (INV,2,0 ,0,16,16,X,Y-l*.DMODE); 

19:drawblock(INVERTER,2,0,P,16,1«,X,Y-10.DMODE); 

20:drawblock(ZENER,2,0,0,16,16,X-4,Y-1S.DMODE)j 
21:drawblock(WIPER,2,0,0,16,16,X-1,Y-16,DMODF); 

22:drawblock(XTAL,2,0,0,16,16,X,Y-l1.DMODE); 

23:drawblock(MINIDIP,2,0,0,16,16,X,Y-B.DMODE); 

24:drawblock(SW,2,0,0,16,16,X,Y-l1.DMODE); 

25:drawblock(BAT,2,0,0,16,16,x,Y-12.DMODE); 

26 tdrawblock(PNP,2,n,B,16,16,X,Y-8,DMODE); 

27:drawblock(NPN,2,0,0,16,16,X,Y-8,DMODE); 

28:drawblock(OPAMP,2,0,0,16,16,X-2,Y-8.DMODE); 

29:drawblock(HDIODE,2,0,0,1«,16,X,Y-l2.DMODE); 

30:drawblock(DIODE,2,0,0,16,16,X-3,Y-16.DMODE); 

31:drawblock(HCAP,2,8,0,16,16,X,Y-12,DMODE); 

32:beoin drawblock(HMSIL,2,0,0,16,16,X-lfi,Y-7.DMODE); 

drawblock(HMSIR,2,0,0,16,16,X,Y-7.DMODE); end; 

33:beoin drawblock{RCOIL,2,0,0,16,16,x-3,Y-l6,DMODE}; 

drawblock(LC0IL.2,0,0,16,16,X+3,Y-16.DMODE); end; 

34:drawblock(RCOIL,2,0,0,16,16,X-3,Y-16 ,pmoOE); 

35:drawblock(VRESIST,2,0,0,16,16,x-l,Y-16,nM0DE); 

36:drawblock(USERl.2,0,0,16,16,x—USR1X,Y-1ISR1 Y,dmoDE); 

37:drawblock(USER2,2,0,0,16,16,X-UPR2X,Y-USR2Y.DMODE); 
end; (* OF CASE STMNT *) 

PITCH:=D+S; DURAT10M;=5; BEEP; DMODE:=14; 

if VALIDXY then beoin LASTX:=X; LASTY:=Y; LASTD:=D; end; 

if not BIT then beqin BIT:=true; D:=0; CANCEL; end; 

end; 

f*Sl PART5.TEXT*) 
f*SX PART6.TEXT*) 

() (* Part6 of 


LOGICDESIGN *) 


*************** 


DRAWLINR 


***************************** 


Draws horizontal or vertical lines only. 
Exits on not VALIDXY ior keypress). 


Called by 


MENU 


****************************************************** * * ) 
procedure DRAWL INE; 

var OLDX,OLDY : integer; 
begin 




704 

1 

25:1 

0 

GETXY; BEEP; pencolo rf none ); 

7 05 

1 

25:1 

8 

noveto (X J) ; pencolor (white); 

7 06 

1 

25:1 

17 

while VALIDXY do begin 

707 

1 

25:3 

22 

OLDX : =X; 0 L DY ;=Y ; GETXY; PEEP; 

7 08 

1 

25:3 

32 

if a bs(OLDX-X) > abs(OLPY-Y) then Y:=QLDY else X;=OLDX 

709 

I 

25:3 

51 

if VALIDXY then noveto (X,Y); 

710 

1 

25:2 

61 

end ; 

711 

1 

25:0 

63 

end; 

712 

1 

25:0 

78 


713 

1 

25:0 

73 ^************** * EATLINE ****************************** 

714 

1 

25:0 

78 * 

* 

715 

1 

25:0 

78 * 

Deletes lines In any one direction until * 

716 

1 

25:0 

78 * 

it runs out of line. * 

717 

1 

25:0 

78 * 

* 

718 

1 

25:0 

78 * 

Called by : MENU * 

719 

1 

25:0 

78 * 

* 

7 20 

1 

25:0 

73 ************************************************** ****** ^ 

721 

1 

26:0 

1 procedure EATLINE; 

72 2 

1 

26:0 

0 

beg i n 

723 

1 

26:1 

0 

repeat GETXY; until ( (sc reenb i t (x , y ) ) or (not VALIDXY)); 

724 

l 

26:1 

16 

if screenbit(X f Y) then 

725 

X 

26:2 

25 

b eq 1 n 

7 26 

1 

26: 3 

25 

PITCH ; =5 ; DURATION : =12 ; BEEP; 

727 

1 

26:3 

33 

pencolor(none ); move to(X r Y) ; 

728 

1 

26:3 

42 

pencolor(black ); 

729 

1 

26:3 

46 

while screenbit(X ,Y) do 

730 

1 

26:4 

55 

beai n 

731 

1 

26;5 

55 

no ve to (X , Y ) ; 

732 

1 

26:5 

60 

case CH of 

733 

1 

26:5 

65 

' H * : X : =X + 1 ; (* to the rloht *) 

734 

1 

26:5 

72 

'I 1 : X : “X—1 ; (* to the left *) 

735 

1 

26:5 

79 

M*: Y:=Y + 1; f* ooino lip *) 

7 36 

1 

26;5 

86 

r K 1 : Y:”Y- 1 ; (* and down *) 

7 37 

1 

26:5 

93 

end; 

738 

1 

26:4 

108 

end; 

739 

1 

26:2 

11 CJ 

end ; 

740 

1 

26:0 

110 

end; 

741 

1 

26;0 

126 
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SEVENTH INTERNATIONAL JOINT CONFERENCE 
ON ARTIFICIAL INTELLIGENCE 

24 28 AUGUST 1981 

UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER* BX„ CANADA 

The major international artificial intelligence conference 
All-day Tutorial Program, August 24 
Week-long AS. Research and Development Exhibit Program 


Conference Information: 

Richard Rosen berg , 
Department of Computer 
Science, 

University of British Columbia, 
Vancouver, B.C., 

Canada V6T 1W5 
£604) 228-3061 



Tutorial and R&D Exhibit 
Programs Information: 

Louis G. Robinson. 
American Association for 
Artificial Intelligence. 
Stanford University, 

Box 3036, 

Stanford. CA 94305 USA 
(415) 495-8825 



... or your money back. 

If your computer system makes random errors It s a good chance 
that power line noise is the culprit. And if power line noise is your 
problem, we 1 II take the good chance that Xentek's Extreme Isolation 
Transformer will solve it. 

You'll find up to 160dB common mode noise rejection with an 
interwinding capacitance choice of 0.001 or 0.0001 pF, Efficiency on 
both versions is a high 97% h in ratings of 1, 2.5 or 5 kVA. 

Call Chuck Henry at (714) 744-3346 for the low cost solution to 
your noise problem. We'll put our transformers on the line. 

Xentek 

279 South Pacific St, San Marcos, CA 92069 TWX: 910-322-1155 


Circle 433 on inquiry card. 
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Circle 178 on Inquiry card. 


















Listing 

3 continued: 

742 

1 

26:0 

743 

1 

26:0 

74 4 

1 

26:0 

745 

1 

26:0 

74 6 

1 

26:0 

747 

1 

26:0 

748 

1 

26:0 

749 

1 

26:0 

750 

1 

19 :D 

751 

1 

19:0 

752 

1 

19:1 

753 

1 

19:1 

7 54 

1 

19; 1 

7 55 

1 

19:1 

756 

1 

19:1 

757 

1 

19 : 1 

758 

1 

19:1 

7 59 

1 

19:1 

7 60 

1 

19:1 

761 

1 

19:3 

762 

1 

19:3 

763 

X 

19:3 

764 

1 

19:4 

765 

1 

19:1 

766 

1 

19:1 

767 

1 

19:1 

768 

1 

19:1 

769 

1 

19:1 

7 70 

1 

19:1 

771 

1 

19 : 2 

772 

1 

19:0 

773 

1 

19:0 

774 

1 

19:0 

775 

1 

19:0 

776 

1 

19:0 

111 

1 

19:0 

770 

1 

19:0 

779 

1 

19:0 

780 

1 

19:0 

781 

1 

19:0 

782 

1 

27: D 

783 

1 

27:0 

784 

1 

27:1 

785 

1 

27:1 

786 

1 

27; 3 

787 

1 

27:3 

788 

1 

27:1 

789 

1 

27:3 

790 

1 

27:3 

791 

1 

27; 1 

792 

1 

27:1 

793 

1 

27:0 

794 

1 

27:0 

795 

1 

27:0 

795 

1 

27:0 

796 

1 

27:0 

797 

1 

27:0 

798 

1 

27:0 

799 

1 

27:0 

800 

1 

27:0 

801 

1 

27:0 

802 

1 

27:0 

803 

1 

27:0 

804 

1 

27:0 

805 

1 

27:0 

806 

1 

28: D 

8 07 

1 

28: D 

8 08 

1 

28:D 

8 09 

1 

28:0 

810 

1 

28:1 

811 

1 

28:1 

812 

1 

28:1 

813 

1 

28:1 

814 

1 

28:1 

815 

1 

28:1 

816 

1 

28:3 

817 

1 

28:3 

818 

1 

28:3 

819 

1 

28:6 

820 

1 

28:4 

821 

1 

28:3 


******************* ********** 

* 

More info for the text screen- 


126 
126 
126 
126 * 

126 * 

126 * 

126 * 

126 ******************************************************** ) 
1 procedure LISTMODE; 


[****1********** LISTRODE 

Called by : MENU RETYPE , Ms i n 


0 begin 

0 gotoxy (fl f 15 ) ; writef'Mode = ’); 

CH of ^ ^ 

write('Clear an area on screen — contact any 2 diagonal corners ), 


24 

case 

29 

1 A 1 : 

99 

'G 1 : 

123 

'H' : 

164 

■I ' s 

204 

'J* : 

241 

■K* : 

280 

'P r : 

309 

if 

385 

if 

459 

if 

4 70 

c 

524 

'B', 

548 

r E 1 : 

613 

1 2 1 : 

639 

end; 

698 

goto 

703 

if 

714 

r 

758 

end; 

774 



write ( 1 Delete lines 


't? v * * " TT “ r r * 

goino down 1 ); 
vices'); gotoxy(17,5); 


*); end; 


W ^ * B “ C 1 

writer ?????????? 1 ) ; 


SETLOCK 


****************************** 


114 (*************** 

114 * I 

774 * Sets up (or clears) the horizontal and 

774 * vertical locks for neat plotting* 

774 * 

774 * Called by : MENU 

774 * 

774 ********************************************************) 
1 procedure SETLOCK; 


begi n 

case CH of n 

»C’- beqin writeln; writeln; write('Use pen to select row- ); 

repeat GETXY; until VALIDXY; LASTX:^X; LASTY:=Y; 
LQCKX:=true; LOCKY:-false; end; 

*jy. begin writeln; writeln; writef'Use pen to select column- ); 

repeat GETXY; until VALIDXY; LASTX:-X; LASTY:—Y; 

LOCKX:~false; LOCKY:=true; end; 

1 B 1 s begin LOCKX: -false; LOCKY :=false; end; 
end; 
end; 


0 
0 
5 
55 
68 
78 
131 
14 4 
154 
164 
178 
196 

196 (*$X PART6-TEXT*) 

196 (*$I PART7-TEXT*) 

196 (*$F*) {* Part? of LOGXCDESIGN *) 

196 

j,96 f *************** WR ITEONSCRE EN ************************ 
196 * , * 

296 * Overlays strings on HIRES screen 1- 

196 * Labels can be horiz or vertical- 

196 * * 

196 * Called by : MENU # 

196 * 

196 ********************************************************) 
1 procedure WRITEONSCREEN; 


1 

42 


57 
100 
121 
125 
129 
13 4 
139 
151 
166 
195 
197 


var ST : string; 

Cl : char; 

CLEARTTY; write (’H (orizontal or Vfertical labels? 1 ); read(rn); 
writeln; writeln; writefEnter label -> 
read In(ST); GETX*; 
cha rtype ( 6 ); 
pencolor (none); 
while VALIDXY do begin 
case CH of 

1 h','H f : begin moveto(X,Y); wstring(ST); end; 

'v' r v‘: begin for I:=l to lengthfst) do 

begi n move to (X f Y); Cl:=ST[Ilf wchar(Cl); Y:=Y-9; end; 
end; 

end; 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

i 

i 

i 

l 

l 

i 

i 

i 

i 

l 

l 

l 

i 

i 

l 

l 

i 

l 

i 

i 

l 

i 

i 

i 

l 

i 

i 

i 

i 

l 

i 

i 

i 

i 

l 

l 

l 

l 

l 

i 

l 

i 

i 

l 

i 

i 

i 

l 

i 

i 

i 

i 

l 

i 

i 

i 

i 

i 

i 

l 
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28:3 

298 

28:2 

300 

28:0 

30 2 

28:0 

322 

28:0 

322 

28:0 

32 2 

28:0 

322 

28:0 

32 2 

28:0 

322 

28:0 

322 

28:0 

32 2 

28:0 

32 2 

29: D 

1 

29:D 

1 

29:0 

0 

29:1 

0 

29:1 

20 

29: I 

40 

29:1 

44 

29: 1 

5 5 

29: I 

66 

29:3 

77 

29:3 

86 

29:0 

98 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

29:0 

112 

30 :D 

1 

30 :D 

1 

30 :D 

1 

30 :D 

1 

30 :D 

1 

30 :D 

1 

31 :D 

1 

31:0 

0 

31:1 

0 

31:0 

9 

31:0 

22 

32 :D 

1 

32:0 

0 

32:1 

0 

32:0 

6 

32:0 

18 

33;D 

1 

33:0 

0 

33:1 

0 

33:0 

6 

33:0 

18 

34 :D 

1 

34 :0 

0 

34:1 

0 

34 : 0 

5 

34 : 0 

18 

35 sD 

3 

35:0 

0 

35:1 

0 

35:1 

5 

35:1 

6 

35:1 

27 

35:0 

30 

35:0 

44 

35:0 

44 

36: D 

I 

36:0 

0 

36:1 

0 

36:1 

9 

36:1 

13 

36: 2 

26 

36:3 

26 

36:4 

41 

36:5 

41 


GETXY; 

end; (* of while loop *) 
end; 


( *************** CLEARBLOCK *************************** 


* * 

* Deletes a portion of the screen delimited * 

* by any two diagonal corners- * 

* * 

* Called by ; MENU * 

* * 


******* ***************************** * *******************} 
procedure CLEARBLOCK; 

vsr Xl r Yl,X2 l Y2 : integer; 
begin 

GETXY; BEEP; X1:=X; ¥1:=¥; if not VALIPX Y then exit(CL FARRLOCK); 
GETXY; BEEP; X2:=X; Y2:^Y; if not VALIDXY then exit fCL FARBLOCK); 
pencolor(none); 

if X < XI then beoin X2:=X1; Xl:=X; end; 
if Y < Y1 then begin Y2:=Y1; Y1:=Y; end; 
for I:=X1 to X2 do beoin 

moveto |l f Yl)? pencolor ( b1ack) ; 
nove to (I t Y 2 ) ; end; 
end; 


I 


:fs:i ********** 


* 


PRINTOUT 


* ****** ********************** 

* 


Transfers HIRES screen 1 to the printer- 
fin this case a Hytype I with limited 
graphics capability-) There are a number of 
local procedures which can be chanaed as 
required for other printers- 


* Called by : MENU 

* 


* 

* 


******************************************************** j 

procedure PRINTOUT; 

const XMAX-279; YMAX-191; 

CR-13; LF^l0; ACK= 6; BELL-7; 


f***** local PROCEDURES *****) 

procedure PRINT(X;char); (* sends 1 character to printer *) 

beg i n 

uni twr i te (6 ,X # 1, f 1) ; 
end; 

procedure CRLF; (* in graphics mode does a CR and *) 

begin (* small LF . - 1/^Bth inch -- *) 

PRINT(ch r fCR) ); PRINTfchrfLF}); 
end; 


procedure EETPRINTER; ( + BELL sets Text mode, ACK sets *) 

beqin f* Graphics mode on printer- *} 

PRINTfchr (BELL) ); PRINT (ch r fACK)); 
end; 


procedure CLEARPRINTEB; 
begi n 

PRINTtchrfRELL])f CRLF; 
end; 


function LASTTRUE (.1: inteoer) : integer; 
beo i n 
K:=XMAX; 
repeat Ks=K-l 

until ( fscreenbitfX,YMAX-JJ) or (K=fl)); 
LASTTRUE:^K; 
end; 


f* Finds the location *) 
(* of the last dot in *) 
f* in the line- ^aves *) 
(* time at 300 baud *) 


(*$P*) 

procedure PRINTIT; f* does the real work *) 

beg i n 

if KEY then I:=0; (* clears keyboard strobe *) 

pencolor(none) ; 
for J:=0 to YMAX do 
begin 

for I:-0 to LASTTRUE fJ) do 
begi n 

pencolor (none); move to (1-1, YMAX-J ); 

Lisfing 3 continued on page 428 
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Lisfmg 3 continued: 

903 1 36:5 

56 

904 

1 

36:5 

72 

905 

1 

36:5 

78 

906 

1 

36:4 

91 

907 

1 

36:3 

98 

908 

1 

36:3 

115 

909 

1 

36:2 

12 5 

910 

1 

36:0 

132 

911 

1 

36:0 

148 

912 

1 

30 : 0 

0 

913 

1 

30 :1 

0 

914 

1 

30:1 

10 

915 

1 

30:1 

75 

916 

1 

30 : 2 

107 

917 

I 

30 : 3 

107 

918 

1 

30:3 

109 

919 

1 

30 : 3 

111 

920 

1 

30 : 3 

113 

921 

1 

30: 2 

115 

922 

1 

30 : 0 

115 

923 

1 

30 : 0 

128 

924 

1 

30:0 

128 

92 5 

1 

30:0 

1 28 

926 

1 

30:0 

128 

927 

1 

30 : 0 

128 

928 

1 

30 : 0 

128 

929 

1 

30 : 0 

128 

930 

1 

30 : 0 

128 

931 

1 

30:0 

128 

932 

1 

37; D 

1 

933 

1 

37:0 

0 

934 

1 

37: 1 

0 

935 

1 

37:1 

52 

936 

1 

37: 0 

79 

937 

1 

3 7; 0 

92 

938 

1 

37:0 

92 

939 

1 

37:0 

92 

940 

1 

37:0 

92 

941 

1 

37 : 0 

92 

942 

1 

37:0 

92 

943 

1 

37:0 

92 

944 

1 

37:0 

9 2 

945 

1 

21 :D 

1 

946 

1 

21 : C 

0 

947 

1 

21:1 

0 

948 

1 

21:1 

41 

949 

1 

21:1 

57 

950 

1 

21 s 0 

64 

9 51 

1 

21:0 

76 

952 

1 

21:0 

76 

953 

1 

21 : 0 

76 

954 

1 

21 : 0 

76 

955 

1 

21 : 0 

76 

956 

1 

21:0 

76 

957 

1 

21 : 0 

76 

958 

1 

21 : 0 

76 

959 

1 

38 :D 

1 

960 

1 

38:0 

0 

961 

1 

38:1 

0 

9 62 

1 

38:0 

12 

963 

1 

38:0 

24 

964 

1 

38:0 

24 

965 

1 

38:0 

24 

965 

1 

38:0 

24 

966 

1 

38 :0 

24 

967 

1 

38:0 

24 

968 

1 

38:0 

24 

969 

1 

38:0 

24 

970 

1 

38:0 

24 

971 

1 

38: 0 

24 

972 

1 

38:0 

24 

973 

1 

38:0 

24 

974 

1 

38:0 

24 

975 

I 

20: D 

1 

976 

1 

20: D 

1 

977 

1 

20:0 

0 

978 

1 

20:1 

0 

979 

1 

20:1 

3 

980 

1 

20:1 

18 
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if sc reenbi t (I f YMAX—J ) then PRINT f 1 ) ; 
PRINT( r ') ; PRINT( * 1 ) ; 

pencolor ( r eve rse ) ; move to (I r YMAX-J ) ; 
end t 

CRLF; move to (1-1,YMAX-J); pencolor (none); 
if KEY then exit (PRINTIT); 
end; 


end; 


{* procedure PRINTOUT *) 


beqi n 

wr ite(chr(25)) ; 

wr i te ( 'Print the screen (takes a while) - Type "Y" to start, ); 
read(CB) ; writeln; if (CH= , Y 1 J or (CH='y') then 
beq i n 

SETPRINTER; 

PRINTIT; 

CLEARPRINTER; 

CRLF; 
end; 

end; 


************************** 

* 


U********* CLEARSCREEN 
Clears Hires screen 1, 
Called by : MENU 


beqi n 

CLEARTTY; writef'CLEAR THE SORE EN - Are you sure? (Y/N) ); 

read(CH); if (CH^'Y 1 ) or (CH-'y 1 ) then initturtJe; 
end; 


Fixes Text screen on leavinq any comma nd„ 
Called by : MENU,MY PLOT,Mai n 


beg i n 

CLEARTTY; gotoxy {27,1 2); write('*** NO MODE ACTIVE ***')? 
PITCH:=6; DURATION:=3; BEEP; PITCH:=4; DURATION:-^; BEEP; 
D:-0; CH: = 1 Z 1 ; 


end; 


******************************* 


Beeps when a MENU command is acceptable. 
Called by : MENU 


beqi n 

PITCH: = {X div 16) + 5; DURATION; =7; BEEP; 
end; 


Main mode selection happens here* 
Called by : myPLOT 


var XPOSi YPOS : integer; 
begi n 
D: -0 ; 

XPOS: = trune ( (X+65) / 16,0); 


(* actual value of the divisor *) 


YPOS: = t ru ne ( (Y-224) / 16,0); (* may vary from Tablet to Tablet *) 





981 

1 

20 ; 1 

36 

case YPQS of 

982 

1 

20:1 

39 

3: case XPOS of Bottom row, left to right 

983 

1 

20 ; 2 

42 

0: beqin CLEARSCRFEN; CANCEL; end; 

984 

1 

20:2 

48 

1: beqin CH:='A P ; CLEARTTY; LISTMODE; 

9 85 

1 

20 ; 4 

56 

ACCEPT; CLEARBLGCK; CANCEL; end; 

986 

1 

20 ; 2 

64 

2: beqin CH: = 1 B r ; CLEARTTY; LISTMODE; 

987 

1 

20; 4 

72 

ACCEPT; SETLOCK; CANCEL; end; 

988 

1 

20:2 

80 

3: beqin CH:= T D r ; CLEARTTY; LISTMODE; 

98 9 

1 

20:4 

88 

ACCEPT; SETLOCK; CANCEL; end; 

9 90 

1 

20 ; 2 

96 

4: beqin CH:= f C; CLEARTTY; LIETmOHE; 

991 

1 

20:4 

10 4 

ACCEPT; SETLOCK; CANCEL; end; 

992 

1 

20:2 

112 

5 : begin LI STALL; end; 

993 

1 

20:2 

116 

6 : beqin ACCEPT; LOADSCREEN; CANCEL; end; 

994 

1 

20:2 

124 

7: begin ACCEPT; SAVESCREEN; CANCEL; end; 

995 

1 

20:2 

132 

8 : EXT; 

996 

1 

20 ; 2 

136 

9: beqin CH:- 1 E 1 ; CLEARTTY; LISTMODE; 

997 

1 

20:4 

14 4 

ACCEPT; PRINTOUT; CANCEL; end; 

998 

1 

20:2 

152 

10: beqin C H: = 1 F *; BORDER; CANCEL; end; 

999 

1 

20:2 

162 

11s beqin CH:= P L*; BORDER; CANCEL; end; 

1000 

1 

20 ; 2 

172 

12: begin ACCEPT; WRITEON SCREEN; CANCEL; exit fMYPLOT) 

1001 

1 

20 : 2 

184 

13,14: beain CH:-^'; CLEARTTY; LISTMODE; 

1002 

1 

20:4 

192 

ACCEPT; DRAWLINE; CANCEL; end? 

10 03 

1 

20:2 

200 

15: begin CH:~ 1 H p ; CLEARTTY; LISTMODE; 

10 04 

1 

20:4 

20 8 

ACCEPT; EATLINE; CANCEL; end; 

1005 

1 

20:2 

216 

16: beqin CH:= p I p ; CLEARTTY; LISTMODE; 

1006 

1 

20:4 

224 

ACCEPT; EATLINE; CANCEL; end; 

1007 

1 

20:2 

232 

17: beqin CH: = r J CLEARTTY; LISTMODE; 

1008 

1 

20:4 

240 

ACCEPT; EATLINE; CANCEL; end; 

1009 

1 

20:2 

248 

18: beqin CH: = 'K p ; CLEARTTY; LISTMODE; 

1010 

1 

20:4 

256 

ACCEPT; EATLINE; CANCEL; end; 

1011 

1 

20:2 

264 

19,20 : beain ACCEPT; SETUSR; CANCEL; exit (MYPLOT) ; e 

1012 

1 

20:2 

276 

21: FLAG:—not FLAG; 

1013 

1 

20:2 

285 

end; (* of YP0S=3 *) 

1014 

1 

20:1 

3 38 

2: beqin D:=XPOS+l; if D>19 then D:=0; GETYPE; end; 

1015 

1 

20:1 

35 5 

1: beqin D:-XPOS+20; if D>37 then D;=0; GETYPE; end; 

1016 

1 

20:1 

372 

end; (* of YPOS case stent *} 

1017 

1 

20:0 

386 

end ; 

1018 

1 

20:0 

404 


1019 

1 

20 : 0 

404 

(*$P*) 

10 20 

1 

20:0 

40 4 

[****£********** jviAIN PROGRAM LOOP ******************** 

1021 

1 

20:0 

40 4 

* * 

1022 

1 

20 : 0 

40 4 

* Calls the initialization routines, loads * 

1023 

1 

20:0 

40 4 

* shapes, loops in MYPLQT till the EXiT * 

1024 

1 

20:0 

40 4 

* routine Is called, * 

10 25 

1 

20:0 

40 4 

* * 

1026 

1 

20:0 

404 

* ********************************* *** ******************* j 

1027 

1 

1:0 

0 

beqi n 

1028 

1 

1:0 

0 

(* initialize bocleans *) 

10 29 

1 

1:1 

0 

SAFETY:=true; 

1030 

1 

1:1 

26 

HELLFREEZESOVFR:=false; 

1031 

1 

Is 1 

30 

FLAG;=false; 

1032 

1 

1:1 

34 

LOCKX;=false; 

1033 

1 

1:1 

38 

LOCK Y:“false; 

1034 

1 

isi 

42 


1035 

1 

1:1 

42 

(* initialize plotinq node *) 

1036 

1 

1:1 

42 

LA STD:=10 0; DM0DE;=14; 

1037 

1 

lsl 

48 

write ( ’loadinq “LOGIC-CHARSET" 1 ); GFTSHAPES; writeln; BEFPREADY; 

10 38 

1 

1:1 

95 


1039 

1 

1:1 

95 

(* setup pad and screen *) 

1040 

1 

1 : 1 

95 

SETUPAD; 

10 41 

1 

1:1 

9 7 

INITTURTLF; 

1042 

1 

1:1 

100 


1043 

1 

1:1 

100 

(* setup text screen *) 

1044 

1 

1:1 

100 

CANCEL; LISTMODE; 

1045 

1 

1:1 

104 


1046 

1 

1:1 

104 

t* lets doit *} 

1047 

1 

1:1 

104 

r ep e a t 

1048 

1 

1:2 

104 

GETXY; MYPLQT? 

1049 

1 

1:1 

108 

Until HEL LFREE2E SOVER; 

1050 

1 

1 ; 0 

113 

end * 
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'LETS SEE MOW. I HAVE 'II 
TO FIND THE BURIED <J 
TREASURE. I'M ON THE 
LFDGE OF THE y-7^ 
‘TYPE MISMATCH J 'fc. 
^MOUNTAIN/. .a£ .‘jam 




I CAN REALLY GET 
INTO THIS ADVENTURE 
~ ^r“\ CAME./ 


DVENTUR1 


THERE...TH^TS BETTER 


TO DARK IN HERETO 
) I KNOW/, < 
JLL 'Ll CUT CANDLE'/ 


INPUT 


THAT GIVES 
A + 
HOB6V 


OH MAN/ WHAT DO I 

GO NOW /-Tsg^C 


\yb» no! a divide byzero 


GEE. HERE'S THE H=i 
sSlRECTJFI ER BRIDGE 


' I MUST BE IN THE M 
GALLEY OF THE DROPPED 
W 11 1 TV Bits J 


TROLL/ 


WHAT LUCK/ 
W I FOUNDJ 
Tfe-THE * 
■/TREASURE 


NOW I BETTER CET BACK 
BEFORE THESE SPECIAL • 
CHARACTERS GET ME. j 


THERE ARE SOME OLD 
|PTF« RUINS AHEAD, 


CHyOT wow/ WHAT A WILD 
[i|uO SITUATION TO BE IN 


pH-OH' THE 
S> SYNTAX 
<lMON5TEft 


BUT THE ONLY TROUBLE I5J 
THAT THE GAME 13 Not ] 

-- r VERY * 

wkl.. . (realistic 



;'Vi 



LTf 

q, V, 'T 
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It's not hard 





- to win with fast, 

reliable, mass storage 



• The Cameo cartridge disk subsystem provides 40 to 100 
times the storage capacity of floppy disks. Data transfer rates 
and reliability are correspondingly faster. 

• Our cartridge feature lets you . . . COPY . . . BACK UP 
. . . EXTEND ... or REMOVE your data base easily by 
just removing the disk pack as you now remove your 
floppy. 

• The densely packed cartridges, although storing five 
million characters each, are byte-for-byte less expensive 
than floppy diskettes! 

• Available on most 8-bit microprocessors (Apple, Heath, 
S-100, TRS-80 and others*) with most major operating 
systems (CPM, APPLE DOS, TRS DOS, OASIS, 
PASCAL, MPM, SCREEN EDIT and others*). 



CALL OR WRITE FOR MORE INFORMATION 


AMEO 


ELECTRONICS INC- 

1626CLEMENTINE * ANAHEIM,CA92802 * (714) 535-1682 


■REGISTERED TRACE MARKS 



Circle 54 on inquiry card. 
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YOUR 
ROAD TO 
VALUE 
IS. . . 



JULY 

SPECIALS! 


(mETATRONICS 

CORPORATION 

TO ORDER 

CALL TOLL FREE 1*800-321-9390 
IN OHIO, call (216) 289*1210 (COLLECT) 


RETAIL STORE 
22297 EUCLID AVENUE 
EUCLID, OHIO 44117 

(EAST 222nd & EUCLID AVE.) 


OFFICES 

26111 BRUSH AVENUE 
EUCLID, OHIO 44132 

(SEND MAIL ORDERS HERE) 


VISA 



TRS 80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. PLAIN JANE is a 
Trademark of Meta Technologies 
Corporation. 


PRICES IN EFFECT 
July 1* 1981 THRU 
July 31,1981, 

Prices, Specifications, 
and Offerings subject to change 
without notice. 


•Add $3*00 for shipping & handling. 
•$3,00 EXTRA for C.O*D. 

•Ohio residents add 6to% safes 
tax. 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 


) 1981 by Metalrantcs Corp, 
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Circle 225 on Inquiry card. 










What's New? 


PERIPHERALS 


Serial-Interface 
Board for Multibus 

The Multibus Octal Serial Inter- 
face Board allows up to eight RS- 
232C interfaces to be hooked to 
any Multibus system. Each inter¬ 
face has a data-rate generator 
that enables users to set each 
USART (universal synchronous/ 
asynchronous receiver/transmit¬ 
ter) at a different speed. The 
board allows 16-bit addressing 
and interrupt capabilities. Avail¬ 
able data rates range from 50 to 
19,200. 

The Multibus Octal Serial Inter¬ 
face Board costs $435. For more 
information, contact Central Data 
Corporation, 713 Edgebrook Dr, 
Champaign IL 61820, (21 7j 359- 
8010. 

Circle 500 on Enquiry card. 


Paper-Tape 
Reader for Hobbyists 

The Model 605 paper-tape 
reader reads at 150 cps (charac¬ 
ters per second], has a parallel 
TTL [transistor-transistor logic) 
output, and is bidirectional. It 
stops on character and has auto¬ 
matic taut-tape sensing. The 
reader has 5 V DC and 24 V DC 
output power available and an 
optional internal clock. 

The 605 costs S495. It is avail¬ 
able from Addmaster Corpora¬ 
tion, 416 Junlpero Serra Dr, San 



Portable RS-232C 
Memory System 

The MTL 900 is a portable cas¬ 
sette system for remote data gath¬ 
ering, memory downloading, 
and remote program updating. 
The unit uses a Braemar digital- 
cassette read/write unit with RS- 
232C interfacing. The necessary 
cable and connector assembly is 
included. Each miniature cassette 
holds up to 86 K bytes at 800 bits 
per inch. The MTL 900 has a 
data-rransfer rate of 2400 bps 
(bits per second). Power is nor¬ 
mally supplied from the host 
equipment, but internal AC or 
battery power supplies are avail¬ 
able as options. The MTL 900 is 
priced at $425. 

For additional information, 
contact Braemar Computer De¬ 
vices inc, 11950 12th Ave S, 
Burnsville MN 55337, (612] 890- 
5135. 


Graphics Printer 

The Model 84G graphics 
printer features a 7 by 7 or 14 by 
7 dot matrix, six different charac¬ 
ter sizes, 100 cps (characters per 
second) bidirectional print speed, 
and selectable tractor or friction 
paper feed. It has variable line 
density and continuous form- 
length controls. Its high-resolu¬ 
tion graphics capability can pro¬ 
vide plotting, printing, video¬ 
graphics hard copy, and special- 
effect symbols. The printer has a 
96-character ASCII set, upper- 
and lowercase printing, an 800- 
character buffer, a 100% duty cy¬ 
cle, and 40 to 132 characters per 
line. Operator controls include 
power, select/deselect, line-feed, 
top-of-form, self-test, and variable 
vertical-tab setting. 

The 84G is S795. For more in¬ 
formation, contact DIP Inc, 745 
Atlantic Ave, Boston MA 02111, 
(617) 482-4214. 

Circle 503 on inquiry card. 


Thin, 58-Key 
Sealed Keyboard 

The Model MK 058-001 key- 
board meets the ergonometric 
(safety) standards now required 
by many European countries. 
The keyboard profile is approxi¬ 
mately 0.4 inch. Key spacing, op¬ 
erating force, and row-offset of 
the MK 058-001 are that of a con¬ 
ventional typewriter. Normal 
specifications include 15 million 
mean characters between failure, 
0.06-inch travel 23-ounce force, 
2 ms bounce, and 2-ohm contact 
resistance. The keys are sealed 
and provide tactile feel. 

For information, contact Ad¬ 
vanced Input Devices, ROB 1818, 
Coeur d'Alene ID 83814, (208) 
773-3586. 

Circle 504 on inquiry card. 


Gabriel CA 91776, (213) 285- 

1121. Circle 501 on inquiry card. 


CtrcEe 502 on Enquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is obtained from 
new product" or ' press release" copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex¬ 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openiy solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 
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What's New? 


PERIPHERALS 


Speech- 

Synthesizer Module 

The Series III Speech Module 
can accommodate standard and 
custom vocabularies up to a total 
of 256 utterances. It consists of 
TSI's (Telesensory Systems Inc's) 
speech synthesizer, vocabulary 
memory, an on-board speech fil¬ 
ter, and an audio amplifier. It is 
TTL- (transistor-transistor logic) 
compatible and uses a single 
+ 5 V supply, The memory can 
be a combination of one or two 
16, 32, or 64 K ROMs (read-only 
memories) or PROMs (program¬ 
mable ROMs), providing up to 
128 K bits. With the Series III, 
about 100 seconds of speech can 
be stored in ROM. For complete 
details, contact Telesensory Sys¬ 
tems Inc. 3408 Hill view Ave, POB 
10099. Palo Alto CA 94304, 
(415) 493-2626. 

Circle 575 on Inquiry card. 


Lowercase Conversion 
Kit for TRS-80 and 
Centronics Printers 

The Conversion Kit I for the 
TRS-80 and the Centronics 779 
printer allows the option of 
lowercase. This is a full 96-char¬ 
acter ASCII (American Standard 
Code for Information Inter¬ 
change) uppercase and lower¬ 
case set with the option of 
changing slash zero to a standard 


zero. The kit does not require etch 
cuts or soldering. Installation can 
be done with a screwdriver. No 
program modification or addi¬ 
tional interfacing is required. The 
kit can be removed in a matter of 
seconds should any warranty 
repairs on the printer be required. 
The price is S125. For details, con¬ 
tact Service Technologies, 32 
Nightingale Rd, Nashua NH 
03062, (603) 883-5369. 

Circle 505 on inquiry card. 


Boost TRS-80 
5-Inch Floppy-Disk 
Storage to 354 K Bytes 

Using the Doubler, TRS-80 
Model I users can store up to 
354 K bytes of data on a 5-inch 
disk. The Doubler adapter plugs 
into the controller device socket 
of the TRS-80 Expansion Inter¬ 
face. The device reads, writes, 
and formats either single- or 
double-density floppy disks. The 
price for the Doubler, DBLDOS 
operating system, and a utility for 
converting TRSDOS, Percom 
OS-80, and other single-density 
files and programs into double¬ 
density format is S219.95. For 
additional information, contact 
Percom Data Company, 211 N 
Kirby. Garland TX 75042. (800) 
527-1592. 

Circle 506 on Inquiry card. 


Hand-Held 

Terminal with an LCD 

The TransTerm I uses a 
64-character, 5 by 7 dot-matrix 
LCD (liquid-crystal display) organ¬ 
ized in two 32-character lines 
with an underscore cursor. The 
character set is standard 96-char¬ 
acter ASCII. The keyboard con¬ 
tains fifty-three membrane keys. 
The unit communicates in full- 
duplex RS-232C serial asynchro¬ 
nous ASCII, with 20 mA current 
loop or RS-422 available as op¬ 
tions. Switch-selectable data rates 


of 300 to 9600 bps (bits per sec¬ 
ond) are included. A teletype¬ 
writer-compatible mode, block- 
send mode, or polled multidrop¬ 
ping operation are included. The 
unit measures 29.7 by 17.5 by 
4.4 cm (11 7 /, 0 by 6’/ t0 by 1% 
inches). It consumes 10 W of 
power. 

The TransTerm I is available for 
$449 from Computerwise Inc. 
4006 E 137th Ter, Grandview 
MO 64030, (816) 765-3330. 

Circle 507 on Inquiry card. 


8-lnch Floppy 
Disks for North Star 

John D Owens Associates Inc 
has an 8-inch floppy-disk sub¬ 
system for North Star microcom¬ 
puter users. The 8-inch drives 
allow transfers to and from stan¬ 
dard North Star 5-inch drives. This 
software/hardware package is 
designed to operate in single or 
double density on 8-inch floppy 
disks. 

The subsystem's hardware in¬ 
cludes a Tarbell double-density 
controller and dual Shugart 800R 
drives in a cabinet with power 
supply, fan. and ail cables. The 
software interface, DMA-DOS, is 
a single-user CP/M-compatible 
8080/Z80 disk operating system 
that maintains control of the 
microcomputer systems' re¬ 
sources. Features of DMA-DOS 
include user-protect passwords; 
file-write protection and invisibili¬ 
ty to the directory; storage for up 
to six files for printing; batched 
console processing; user-oriented 
prompting and error messages; 
support for disk files of up to 4.2 
megabytes; and 20 basic system 
commands. The subsystem is 
available from John D Owens 
Associates Inc, 12 Schubert St, 
Staten Island NY 10305, (212) 
448-6283, for $19)0. The soft¬ 
ware can be purchased separate¬ 
ly without the Tarbell interface for 
SI50. or with the interface for 
$200. Circle 508 on Inquiry card. 
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What's New? 



PERIPHERALS 


Color-Matrix 
Printer from Britain 

The Integrex CXSO is a new 
color-matrix printer that doesn't 
require special-absorbency paper. 
The machine can print text 
graphs, histograms, and video- 
display images in seven colors 
without restrictions on mixing 
characters, dot-addressed areas, 
and color changes on the same 
line. Stripes from a three-color rib¬ 
bon are selected to produce the 
required colors. 

The unit is dot-addressable in 
all seven colors, and a character- 
set ROM (read-only memory] 
contains 96 ASCII [American 
Standard Code for Information in¬ 
terchange) and 64 graphics char¬ 
acters. The seven-wire head pro¬ 
duces 5 by 7 and 6 by 7 formats. 
The print width is SO columns, re¬ 


solution is 60 dots per inch, and 
print speed is 125 cps (characters 
per second] in a primary color. 
There are 15 user-programmable 
characters. All characters can be 
printed in double-length and re¬ 
verse. Buffer length is two lines. 
Paper movement is program¬ 
mable. 

The printer comes with a Cen¬ 
tronics-compatible interface; RS- 
232C and IEEE-488 interfaces are 
optional. The Integrex CX80 costs 
approximately $2000. For details, 
contact integrex Ltd, Portwood 
Industrial Estate, Church Gresiey, 
Burton-on-Trent. Staffs, DEI 1 
9PT, England. In North America, 
contact Integrex Inc, 233 N 
Juniper St, Philadelphia PA 
19107, (215) 627-0966. 

Circle 514 on inquiry card. 


Serial interface 
for the Epson MX-80 

The Epax is a buffered serial in¬ 
terface with selectable data rates 
for the Epson MX-80 printer. Epax 
is a single board that installs inside 
the printer and provides 1000 
characters of buffer storage. 
Transmission restraints can oper¬ 
ate in one of two ways; XON- 


XOFF signaling or Centronics- 
compatible handshaking. Buffer- 
control characters are user-seiect- 
abie. 

The Epax is $ 175 from Vardon 
& Associates Inc, 1401 Walnut 
Hill La Irving TX 75062, [800] 
527-7700; in Texas (214] 659- 
3800. 

Circle 515 on inquiry card. 


TRS-80 Data Separator 

Parasitic Engineering's 5-inch 
floppy-diskdrive data separator 
eliminates most disk errors, includ¬ 
ing CRC, track locked out, and 
disk I/O error The separator uses 
a phaseJocked-loop circuit for 
error tracking. It plugs inside the 
TRS-80 Model 1 Expansion inter¬ 
face, The data separator is com¬ 
patible with all TRS-80 software 
and includes the FD1771 disk 
controller. The 5-inch-drive unit is 
upward compatible with 8-inch 
drives. 

The data separator costs $250. 
Contact Parasitic Engineering Inc, 
1101 Ninth Ave, Oakland CA 
94606, [415) 839-2636. 

Circle 512 on Inquiry card. 


Interface for IBM 
Electronic Typewriters 

The Mediamix ETF connects 
IBM Model 50, 60, and 75 elec- 
tronic typewriters to any com¬ 
puter with a Centronics-type 
parallel port. The device includes 
a Z80 microprocessor and 2 K 
bytes of programmable memory. 
It features user-definable codes 
and characters for any word-pro- 
cessing program and the ability 
to use all the functions of the IBM 
typewriters with most programs. 

For more information, contact 
Mediamix, POB 67B57, Los 
Angeles CA 90067, (213) 475- 
9949. Circle 513 on inquiry card. 
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MISCELLANEOUS 


50 W, Triple-Output 
Power Supplies 

The Series 3050 power supplies 
feature two models, the 3050-1A 
and the 305Q-2A. The Model 
3050-1A has +5 V DC at 6 A 
and ±12 V DC at I A r and the 
Model 3050-2A has + 5 V DC at 
6 A and ± 15 V DC at J A. Basic 
specifications include 80% effi¬ 
ciency; 90 to 130 V AC input; 
20 kHz clock oscillator; ±0.1% 
line regulation; ±0.1% load re¬ 
gulation; 50 mV peak-to-peak 
output noise; 300 /*s response 
time; and 1 500 V AC input/out¬ 
put isolation. The units weigh 18 
ounces. Output current limit and 
soft start are standard on both 
models. No external heat sink is 
required. 

The price for Models 3050-1A 
and 3050-2A is $95 each. Con¬ 
tact Power General, 1 52 Will Dr, 
Canton MA 02021, [617] 828- 

62 I 6 . Circle 509 an inquiry card. 



TRS-80 Model I 
Development System 

The Developmate 81 upgrades 
the TRS-80 Model f into a full de¬ 
velopment system. Priced at 
$329, the Developmate 81 adds 
Z8Q in-circuit emulation and 
EPROM [erasable programmable 
read-only memory) and EEPROM 
(electrically erasable program¬ 
mable read-only memory) capa¬ 
bilities. The device plugs into the 
expansion connector and in¬ 
cludes the PROM programmer 
and the emulator. The unit can 
handle 2758, 2508, 2716. 2516, 
2532, 2816. and 48016 devices. 
Software for programming and 
verification is included. 

When the target-system hard¬ 
ware and software works under 
emulation, the program is copied 
into PROM by the built-in PROM 
programmer. During emulation 
development DMA [direct mem¬ 


ory access) is not supported, nor 
are the HALT, NMI, RFSH, and M, 
signals. Clock speed during emu¬ 
lation is 1.8 MHz, Address map¬ 
ping is not provided in the emula¬ 
tor, so target-system address as¬ 
signments must be made to avoid 
conflict with addresses used by 
the TRS-80. Any of the 251 unas- 
signed I/O (input/output) ports 
can be used in the target system. 
A program can be tested at one 
address space and run at another 
without reassembly, 

Developmate 81 comes with a 
power supply, emulation cable. 
TRS-80 cable, and a universal per¬ 
sonality module. The TRS-80 Ex¬ 
pansion Interface is not required. 
For more information, contact 
Orion Instruments, 172 Otis Ave, 
Woodside CA 94062, (415) 851- 
1 172- 

Circle 510 on inquiry card. 


Programmable 
Character Generator 

The Model 801 character gen¬ 
erator is a test instrument that 
aids in the design and production 
of raster-scan video displays. The 
unit is microprocessor-controlled 
and has an internal frequency 
synthesizer that provides video 
dot rates up to 65 MHz. Video¬ 
sync timing is user-program¬ 
mable, The unit has a complete 
set of 5 by 7 and 7 by 9 charac¬ 
ters and can display up to 256 
characters per row with 128 
rows. A built-in battery-backup 
memory system allows storage of 
five complete display formats. 
The unit automatically calculates 
and displays the vertical, horizon¬ 
tal, and video rates as a result of 
entered display parameters, ft 
costs $1995. Contact Quantum 
Data Inc, 455 E Kehoe Bfvd, Carol 
Stream IL 60187, (312) 668-3301. 

Circle 511 on inquiry card. 
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SYSTEMS 


Multiuser, 

Multiprocessor 

Microcomputer 

The Model 6500 is an S-I00 
bus, CP/M-compatible system ex¬ 
pandable from one to sixty-four 
users. The motherboard can ac¬ 
commodate up to twelve users, 
and additional enclosures allow¬ 
ing up to eighteen users each can 
be added. Each unit contains two 
microprocessors, 64 K bytes of 
programmable memory, and seri¬ 
al and parallel I/O [input/output). 

OSIVTs CP/M-compatibfe Multi- 
User System Executive operating 
system is written in Z80 code and 
features automatic print spooling, 
user selection of a local or a 
master system printer, file-sharing 


interlock, and a password/securi¬ 
ty system. Directories are pro¬ 
vided for user- and common-file 
areas. Logo n/off time is automati¬ 
cally stored. 

Options include two 8-inch 
double-density double-sided flop¬ 
py-disk drives and 29- to 96- 


megabyte hard-disk subsystems. 
System prices start at $5715. For 
more information, contact OSM 
Computer Corporation, 2364 
Walsh Ave. Santa Clara CA 
95051, (408) 496-6910. 

Circle 516 on inquiry card. 


64 K Bytes Standard 
with SuperBrain 

SuperBrain, an S-I00 micro- 
computer, is now marketed with 
64 K bytes of programmable 
memory instead of 32 K. The re¬ 
tail price of the unit is $3495. 
SuperBrain features dual 5-inch 
floppy-disk drives capable of stor¬ 
ing 350 K bytes, Digital Re¬ 
search's CP/M operating system, 
a 12-inch video monitor, and two 
Z80A microprocessors. For more 
information, contact Intertec 
Data Systems, 2300 Broad River 
Rd, Columbia SC 29210, (803) 
798-9100 


Circle 517 on inquiry card, 


6802 Single-Board 
Microcomputer 

The CompTrol-1 Model 
5BC68! features 3 6802 micro¬ 
processor and up to 8 K bytes of 
ROM or EPROM (read-only mem¬ 
ory or erasable programmable 
ROM). Programmable-memory 
expansion sockets are provided 
for a 1 K-byte expansion beyond 
the 128 bytes inside the 6802. 
The board is provided with a 
6821 PIA (peripheral interface 
adapter) and/or a 6522 VIA (ver¬ 
satile interface adapter). The VIA 


contains an 8-bit shift register, 
two programmable 16-bit timers, 
and two parallel ports. Jumper 
options select processor-interrupt 
connections and ROM size. 

The board operates at 1 MHz 
from a single 5 V supply, or with 
a power-supply option, from an 
unregulated 8 V supply, Mount¬ 
ing options are provided. For 
more information on this $ 139,42 
microcomputer board, contact In¬ 
dustrial Micro-Systems Inc, FOB 
306, Piantsviile CT 06479, (203) 
628-4844. Circle 518 on inquiry card. 
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Mate Solves Chess 
Problems on the Apple 

Mate is a chess-problem-solv¬ 
ing program that quickly deter¬ 
mines whether or not mating is 
possible within the remaining 
number of moves, and it can 
solve mate in n moves, helpmate 
in n moves, and self-mate in n 
moves. Mate supports all four 
promotions, en passant, and cas¬ 
tling. Abbreviations for the pieces 
are in FIDE (World Chess Federa¬ 
tion) standard and the board lay¬ 
out uses European notation, but 
users can define their own abbre¬ 
viations. Mate consists of instruc¬ 
tions to use the program, ex¬ 
amples of use, assembly-lan¬ 
guage code, chess-specific infor¬ 
mation tables, and a 6 K-byte 
data area. 

Mate requires an Apple II or 
Apple II Plus with 48 K bytes of 
programmable memory and one 
floppy-disk drive. It is available for 
$60 from Mika Korhonen. Neit- 
sytpolku 6 A 8, SF-00I40 Helsinki 
1 4, Finland. Circle 519 on inquiry card. 


Lucidata Pascal for 
Heath Systems 

Version 2.8 of Lucidata Pascal, 
for Heath systems operating un¬ 
der HDOS, is compatible with all 
HDOS files and devices. Pascal 
source programs compile into 
p-code for execution. Features in¬ 
clude random and sequential 
disk-file access, integer and nine¬ 
digit floating-point arithmetic, vir¬ 
tual memory operation, and an 
assembly-language interface. 
Supplied on a 5-inch floppy disk, 
the system includes fourteen 
demonstration programs and a 
manual. The compiler can run in 
a 24 K-byte HDOS system, but 
40 K bytes are recommended. It is 
available for S95 from Polybytes. 
325 19th St SE, Cedar Rapids IA 
52403. 

Circle 520 on inquiry card. 
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Data-Base System 
for CP/M Systems 

IDM-CI is a data-base-manage- 
ment system that includes an ini¬ 
tialization program, a data-base- 
manipulation program, and a re¬ 
port writer and generator. Fea¬ 
tures include up to forty fields, 
search commands, statistics, re¬ 
use of deleted records for key ac¬ 
cess, error trapping, and more. It 
requires a dual-disk system with 
60 K bytes of programmable 
memory and CP/M. IDM-CI costs 
$159 from Micro Architect Inc, 96 
Dothan St, Arlington MA 02174. 
(6)7) 643-4713. 

Circle 521 on Inquiry card. 


Data-Base System for 
Commodore Computers 

Jinsam 8.0 for the Commodore 
8000 series and Jinsam 4,0 for 
the Commodore 4000 series com¬ 
puters are data-base-manage- 
ment systems that use relative 
files, hold approximately 1900 re¬ 
cords per data base, allow dif¬ 
ferent data bases on each data 
disk, and impose no limit on re¬ 
cord lengths or number of fields. 
The programs include the data¬ 
base core, label and report writers 
that allow sorting of three fields at 
one time, Wordpro interface for 
form-letter generation, mathe¬ 
matical and statistical interfaces, 
four-level password system, auto¬ 
time-out feature, auto-dating of 
all printouts, two recovery sys¬ 
tems, and a rotating backup sys¬ 
tem. Utilities that upgrade data 
files to new Jinsam systems, 
change the current data-base 
form, and generate new data 
bases from an existing system are 
included. Jinsam 8.0 controls 
screen format and displays the 
maximum defined field lengths. 
For more information; contact 
Jini Micro-Systems fnc, POB 274, 
Riverdale NY 10463. 

Circle 522 on inquiry card. 


6809 Cross Assembler 

XASM6809 is a 6809 cross as¬ 
sembler written in FORTRAN IV 
and designed for industrial and 
scientific applications. The assem¬ 
bler includes free-format input, 
statement labels up to eight char¬ 
acters long, and compatibility 
with all the instructions and ad¬ 
dressing modes of the target 
microprocessor. Assembler direc¬ 
tives are mostly identical to those 
found in the original manufac¬ 
turer's assembler products. Out¬ 
put of complete assembly listings, 
including object code, source 
lines, addresses, and the number 
of machine cycles required for 
each instruction, is provided. 
Error messages are inserted into 
the assembled listings. The assem¬ 
bler comes in a punched-card- 
deck package for $75 and on 
magnetic tape for S i 00 Contact 
Intelligent Devices of Minnesota, 
POB 14538. Minneapolis MN 
55414, (612) 427-0787. 

Circle 523 on inquiry card. 


Form-Letter 
Module from Muse 

The Form-Letter Module fea¬ 
tures automatic repetitive printing 
of letters from mailing-list records 
using the Muse Address Book 
software, individual printing of 
letters without permanent mail¬ 
ing-list storage, insertion of mail¬ 
ing-list information anywhere in a 
fetter, on-screen prompts, and 
commands that aflow changing 
the contents of individual fetters 
dependent on the recipient. 

The program runs on the Appfe 
II or Apple J! Pius with 48 K bytes 
of memory and a disk drive. It re¬ 
tails for $100. Contact Muse Soft¬ 
ware, 330 N Charles St, Baltimore 
MD 21201, (301) 659-7212. 

OIrcfe 524 on inquiry card. 
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SOFTWARE 

Financial Planning 
Software for CP/M 
Systems 

FPL [Financial Planning Lan¬ 
guage) can perform profit and 
loss forecasts, commercial-loan 
evaluations, pro forma state¬ 
ments, product-line planning, 
budget planning and consolida¬ 
tion, product evaluation, cash¬ 
flow management, real-estate ac¬ 
quisition and development analy¬ 
sis, acquisition or merger analysts, 
and computations for marketing 
plans and performance, material 
and labor requirements, and capi¬ 
tal-investment analysis. Users can 
customize worksheets with FPL. 
Special report functions allow 
combination, extraction, and 
comparison of separate sets of 
data, 

FPL operates on any 8080- or 
Z80-based microcomputer with 

60 K bytes of programmable 
memory, CP/M, and Microsoft 
BASIC, version 5.X. The program 
costs S695, and documentation 
alone is S30. Contact Lifeboat As¬ 
sociates, 1651 Third Ave, New 
York NY 10028, (212) 860-0300, 

Circle 525 on inquiry card. 

Smart Programs for the 
TRS-80 Model III 

Smartlll is a smart-terminal pro¬ 
gram for the TRS-80 Model III. It 
permits transfer of BASIC pro¬ 
grams and source-code files be¬ 
tween a remote computer and 
the local cassette or disk-storage 
device. The FILE program permits 
generation and storage of text, 
then transmission by Smartlll, for 
those who do not have word 
processors, AUTOBUF opens and 
closes the data-storage buffer 
automatically when up- or down¬ 
loading, Smartlll recognizes the 
automatic buffer-open and -close 
codes transmitted by another 
Smart-series |ie: Model 1 or II) pro¬ 
gram. With Smartlll, the video-dis¬ 
play line length can be formatted. 
Half- or full-duplex operation is 
software-selectable. The program 
will automatically send messages 
to bulletin boards and can be 
used with any RS-232C-compat- 
ible modem. 

Smartlll is priced at S99.50 from 
The MicroPeripheral Corporation, 
2643 151 st PI NE, Redmond WA 
98052, (206) 881-7544. 

Circle 526 on inquiry card. 

Graphic Writer Program 

The Graphic Writer program 
allows Apple users to get hard 
copy of the Gothic, Blippo Black, 
Roman, Outline, and other char¬ 
acter sets available in Apple's 
Applesoft Tool Kit. This software 
can be used in conjunction with 
the Applewriter word-processing 
program. Graphic Writer can also 
be used as a stand-alone product 
for use with PRINT statements 
within a user's program. 

Graphic Writer is available for 
Silentype and Paper Tiger Model 
440G, 445G, or 460G printers. It 
requires a 48 K-byte Apple II or 
Apple II Plus, DOS 3.3, the Apple¬ 
soft Tool Kit, Apple parallel or 
Centronics interface card, and a 
printer. It is available from Com¬ 
puter Station Inc, 12 Crossroads 

Plz, Granite City IL 62040, (618) 
452-1860. The suggested retail 
price is $34,95. 

Circle 527 on inquiry card. 

A Gem of a Program 

Amethyst combines Mince, a 
full-screen editor; Scribble, a text 
formatter; the BDS C compiler; 
the Mince command-set source 
code; and a user-support pro¬ 
gram, Mince is written in C, so it is 
possible to personalize or extend 
the editor. Amethyst can be used 
as an editor/compiler combina¬ 
tion for program development. A 
user's manual and a book de¬ 
scribing theory of operation are 
included. The program requires a 

48 K-byte CP/M system and a 
video terminal with cursor posi¬ 
tioning. Amethyst is S350. Mince 
and Scribble are SI25 each, or 

S175 for both. Contact Mark of 
the Unicorn, POB 423, Arlington 

MA 02174, (617) 489-1387. 

Circle 529 on inquiry card. 

___ _ game format. The game can be 

y Programs played with exact matches or 

for Young Students paired matches [eg: synonyms or 

Menu-driven addition and sub- translations). Users can enter their 

traction programs, suitable for own items or can choose from 

grades 1 through 6, provide options including shape match- 

twenty-four levels of difficulty for jng, math problems and answers, 

addition and twelve levels of diffi- and synonyms. One to four 

culty for subtraction. Immediate players can participate, and single 

feedback is given, with graphics players can play against the corn- 

reinforcing correct responses. The puter. These programs are avail- 

letters and numbers program uses a pie for S20 on cassette. They 

large characters created with PET wi(l run on any PET wfch at ie ast 

graphics. Options include match- g « pyt es 0 f memory and versions 

ing of one or more items, com- 1,0, 2.0, or 4.0 of ROM |read-only 

pleting sequences, and filling in memory). For information, con- 

missing items. tact Teaching Tools, POB 12679, 

The match-game program is Research Triangle Park NC 

useful for memory building and 27709, ( 919 ) 851-2374. 

for putting lesson reviews into a Circle 528 on inquiry card. 
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Personal 
Computer Letter 

The Carl Helmers Personal 
Computer Letter is a monthly 
analysis of issues, trends, and cur¬ 
rent events that affect the small- 
computer industry. A major topic 
affecting the design, marketing, 
and support of small-computer 
hardware and software is dis¬ 
cussed in each letter. Some of the 
forthcoming topics include 
studies on computer options for 
small colleges, mass-storage tech¬ 
nology, configurable software, 
standards, color graphics, the im¬ 
portance of smooth power sup¬ 
plies, object-oriented languages, 
artificial intelligence, local com¬ 
munications networks, high-level 
languages, and interactive oper¬ 
ating systems. 

Another feature of the newslet¬ 
ter is a free personal-computer in¬ 
dustry telephone conference call 
held once a month. With up to 
twenty people on a conference 
line, Mr Helmers moderates dis¬ 
cussions and answers questions 
from subscribers about issues 
concerning popular microcom¬ 
puters and the industry. 

A charter subscription to the 
newsletter is S200. For more in¬ 
formation, contact North Amer¬ 
ican Technology Inc, Strand Bldg, 
Suite 23, 174 Concord St, Peter¬ 
borough NH 03458. (603) 

924-6048. 

Circle 530 on inquiry card. 


Books from 
Addison-Wesley 

Books on languages, hardware 
fundamentals, programming, and 
computer science are featured in 
the "Books About Computers" 
catalog from Addison-Wesley 
Inc, Reading MA 01867, (617) 
944-3700. 

Circle 531 on inquiry card. 
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Program Listing Catalog 

Personal Computer Applica¬ 
tions Software Compendium 

will contain program descriptions 
and information on how and 
where to buy programs written 
for many different microcom¬ 
puters. For additional information 
on how you can be a contributor 
and place a listing in this book, 
contact El Dorado Publishing 
Company, POB 446, Los Ala- 
mitos CA 90720. 

Circle 532 on inquiry card. 


CMOS Databook 

CMOS/MOS Integrated Cir¬ 
cuits is a 688-page book on 
CMOS (complementary metal- 
oxide semiconductor) and MOS 
devices. The book includes tech¬ 
nical data, application notes, 
product-classification and func¬ 
tion-selection charts, package in¬ 
formation, functional diagrams, 
operating and handling consid¬ 
erations, and ratings and charac¬ 
teristics for aII standard digital inte¬ 
grated circuits in RCA's CMOS 
CD4000 product line. The book 
costs S7. Request CMOS/MOS In¬ 
tegrated Circuits, volume num¬ 
ber SSD-250B. from RCA Solid 
State Division. RT 202, POB 3 200. 
Somerville NJ 08876. 

Circle 533 on inquiry card. 


Keyboard Catalog 

A catalog of standard key¬ 
boards is available from George 
Risk Industries. Bulletin KB-20 in¬ 
cludes data on the company’s 
Model 753, 756, and 771 key¬ 
boards. plus models ranging from 
10 to 98 keys. Featured are the 
Process Control Keyboard for in¬ 
dustrial-control-system a ppl ica- 
tions, user-programmable ASCII 
(American Standard Code for In¬ 
formation Interchange) key¬ 
boards. and keyboard enclosures 
and accessories. Off-the-shelf 
models include units for hobby 
and educational use and key¬ 
boards suitable for a variety of 
prototype, limited production, 
and specialized applications. Ver¬ 
sions for heavy-duty industrial 
and military applications are also 
offered. 

Your free copy can be obtained 
from George Risk Industries Inc, 
GRI Plz, Kimball NE 69145, (800) 
445-5218; in Nebraska (308) 
235-4645. 

Circle 534 on inquiry card. 


Guide to Optical Cable 

In its Guide to Optical Cable, 
Probe Research describes and 
compares the optica l<omm Lo¬ 
cations cable being sold in the 
data and telephone/CATV appli¬ 
cations market. Tables compare 
operating and mechanical specifi¬ 
cations of the cabies f including 
type of fiber used, cabling loss, 
application, cable construction, 
tensile strength, bandwidth, and 
more. The report also describes 
this rapidly changing market, in¬ 
cluding regulatory implications 
and the type of purchasing being 
done. The Probe Guide to Op¬ 
tical Cable is available for $50 
from Probe Research Inc, POB 
251, Millburn NJ 07041, (212) 
732-5415. 

Circle 535 on inquiry card. 
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Shirt-Pocket 
Guide to the 6502 

The 6502 Instruction Hand¬ 
book is a handy shirt-pocket-sized 
guide to the 6502 microproces¬ 
sor. it contains a synopsis of each 
instruction available for the 6502, 
with mnemonic and machine 
codes in hexadecimal format pro¬ 
vided for each addressing mode. 
Appendices list the instruction set 
alphabetically by assembler mne¬ 
monics and numerically by ma¬ 
chine code. A hexadecimal-to- 
decimal conversion chart is pro¬ 
vided. A circuit pinout diagram, 
basic timing information, and dia¬ 
grams of the architecture are also 
included. 

The 6502 Instruction Hand¬ 
book is available for S4.95 plus 
SO. 50 postage from Scelbi Publi¬ 
cations, 20 Hurlbut St, Elmwood 
CT 06 M 0. Circle 536 on Inquiry card. 


Computer Equipment 
on CIA's List 

CIA is a publication for advertis¬ 
ing new and used computers, 
software, and related products. 
Display ad rates range from S35 
to S 175. The subscriber rate for 
classified ads is SO. 10 per word, 
and the nonsubscriber rate is 
SO.30 per word. 

For more information on dead¬ 
lines and subscription prices, con¬ 
tact Computer Instant Ads Asso¬ 
ciation, 277 E 6100 South, Salt 
Lake City UT 84107, (800) 

453-6464; in Utah (801) 
268-3000. Circle 537 on inquiry card. 


Power Supply Catalog 

Power General, makers of 
power supplies, has published a 
catalog describing its products. 
For a copy, contact Power Gen¬ 
eral, 152 Will Dr, Canton MA 
02021, (617) 828-6216. 

Circle 536 on inquiry card. 


Challenge Computer 
Supplies Catalog 

Challenge Computer Supplies 
has published its Spring/Summer 
1981 Catalog. The company sells 
computer furniture, magnetic 
media, computer-paper forms, 
and related items. For a copy, 
contact Challenge Computer 
Supplies Inc, POB 3269, 727 Mid- 
dlefield Rd, Redwood City CA 
94064, (415) 365-8105. 

Circle 539 on inquiry card. 


Ampex Offers 
a Magazine 

Databits is a quarterly maga¬ 
zine designed to keep Ampex cus¬ 
tomers informed of developments 
in the Ampex Memory Products 
Division. The magazine reviews 
new Ampex computer-product 
developments, discusses applica¬ 
tions of existing products, lists 
trade shows, and provides tech¬ 
nical discussions of various as¬ 
pects of computer technology. In¬ 
terested readers can obtain a free 
copy of Databits by writing 
Ampex Corporation, Memory 
Products Division, Attn: Market¬ 
ing Communications M-15, 200 
N Nash St, El Segundo CA 90245. 


Furniture Catalog 

A color catalog from Structural 
Concepts Corporation describes 
furniture for office and personal 
computers. Both stock and cus¬ 
tom units are available. Pre-wired 
and dedicated electrical circuits 
are available in some of the furni¬ 
ture. A variety of options and ac¬ 
cessories. including pass-throughs 
and shared terminal turntables, 
are featured. Contact Structural 
Concepts Corporation, 17237 
Van Wagoner Rd, Spring Lake Ml 
49456, (800) 253-5102; in 

Michigan (616) 846-3300. 

Circle 541 on inquiry card. 


Catalog Lists Tl 99/4 
Hardware and Software 

Tl Source is a catalog and 
newsletter for Tl 99/4 users. In¬ 
cluded in the catalog are software 
programs for education and 
science, business and professional 
applications, games, music, utili¬ 
ties, and languages. Many acces¬ 
sories are listed. The newsletter 
contains news and reviews of 
software packages. The free cata¬ 
log and newsletter is available 
from Microcomputers Corpora¬ 
tion, POB 191, Rye NY 10580, 
(914) 967-8370. 

Circle 542 on inquiry card. 


Free 

Courseware Catalog 

The MicroMedia catalog con¬ 
tains over 400 kindergarten 
through grade 12 instructional 
programs, games, packages, and 
books for use with Apple, Atari, 
PET, and TRS-80 microcomputers. 
Organized by subject and grade 
level, each entry includes pro¬ 
gram name, type, functional de¬ 
scription, and memory require¬ 
ments. Contact MicroMedia, 686 
Sierra Visra Ln, Valley Cottage NY 
10989, (914) 358-2582. 


Adventure 
Games Brochure 

if you are looking for some¬ 
thing to do on sleepless nights, try 
an adventure game from Adven¬ 
ture International. Its catalog 
describes dozens of fantasy and 
role-playing games available for 
TRS-80, Apple, PET, Atari, and 
Sorcerer microcomputers. For a 
copy, contact Adventure Interna¬ 
tional, POB 729, Casselberry FL 
32707, (800) 327-7172; in Florida 
(305) 862-6917. 

Circle 544 on inquiry card. 



Circle 543 on inquiry card. 
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Programmable 
Memory Has 8 K 

The 8112 static programmable 
memory is pin-fonpin compatible 
with the 2716 EPROM (erasable 
programmable read-only mem¬ 
ory). Built into the design of the 
8112 is a defatched write func¬ 
tion that allows incoming data to 
be controlled by the write-enable 
function. This arrangement pro¬ 
vides for a delayed write. Power- 
consumption requirements are 
lower with the 8112 because the 
device operates In an enabled 
and disabled mode. It requires a 
single + 5 V supply. Organized as 
1024 words by 8 bits, the 8112 is 
available in access times of 200 , 
300, and 400 ns. In lots of 100, 
prices for the 8 M 2 range from 
S 10.70 to S 14.70, Contact GTE 
Microcircuits, 2000 W 14th St, 
Tempe A Z 85281, (602) 

968-4431. 

Circle 545 on inquiry card. 


Computer Stands 

Comsrand computer stands 
hold microcomputers and small- 
business systems. They have a 
table height of 66.5 cm ( 26/2 
inches), the same as a typewriter 
stand, A storage shelf is mounted 
below the table. There are addi¬ 
tional shelves above the table for 
monitors, disk drives, or other 
items. The Model 2036, priced at 
$150, is 90.5 by 137 cm (36 by 
54 inches) and the Model 2048, 
priced at $ 165, is 123 by 120 cm 
[48 by 47 inches). Both styles 
have 50-centimeter- (20-inch) 
wide tables. An optional printer 
stand with two shelves and a 
middle slot for paper feed is priced 
at $ 140. Contact Ever Roll 3988 
Troy Rd, Springfield OH 45504, 
(513) 964-1322. 

Circle 546 on inquiry card. 

July 1981 © BYTE Publications Inc 


MISCELLANEOUS 


Low-Power LCD 



A 3/ 2 -digit LCD (liquid-crystal 
display] panel meter has been in¬ 
troduced by Datel-IntersIL The 
DM-LX3 has a 34-inch-high dis- 


EAROM from 
General Instrument 

The ER420I EAROM (electrical¬ 
ly alterable read-only memory) is 
an N-channel device for applica¬ 
tions that require a small memory 
and where ease of use and speed 
are important. The 128- by 8 -bit 
ER4201 features + 5 V operation 
in read mode, 350 ns maximum 
access time, in-circuit electrical 
word alterability, and on-board 
address, mode, and data latching. 
A program command will place 
the device in the busy mode and 
initiate an erase followed by a 
write. This allows the processor 
and system bus to be freed during 
the EAROM's 10 fis reprogram¬ 
ming operation. 

In quantities of 250, the 
EAROM price is approximately 
$ II.50 each. For more informa¬ 
tion, contact General Instrument 
Corporation, Microelectronics 
Division, 600 W John St, Hicks- 
ville NY 1 1802, (516) 733-3120. 

Circle 549 on inquiry card. 


play. Using CMOS (complemen¬ 
tary metal-oxide semiconductor) 
circuitry, the meter uses 17,5 mW 
( + 5V at 3.5mA). The device 
can operate continuously for sev¬ 
eral months on a battery of four 
AA alkaline cells. The meter dis- 
plays digits with an accuracy of 
+ 0 . 1 %. The board measures 
10.5 by 5 by 1 cm (4 by 2 by % 
inches). 

The DM-LX3 features balanced 
differential inputs, high-imped¬ 
ance inputs with low-bias cur¬ 
rents, autozeroing, selectable dis¬ 
play and hold, and blank circuit 
pads for attenuation or shunt 
resistors. The DM-LX3 seifs for 
$57.50. Contact Datel-lntersil Inc, 
1 I Cabot Blvd, Mansfield MA 
02048, (617) 339-9341, 

Circle 547 on inquiry card. 


Keep It Quiet 

Vitech inc has a sound en¬ 
closure that blocks noise pollution 
from printers, word processors, 
and Telex machines. The interior 
and exterior panels are covered 
with plastic laminate, and the 
acrylic tops are transparent. 
Custom covers can be made for 
any printer. Models start at S275. 

For more details, contact Vi¬ 
tech Inc, 4555 W 77th St, Min¬ 
neapolis MN 55435, (612) 

83 1 -8757. Circle 548 on inquiry card. 


Multistrike 
Ribbon Cartridge 

Aspen Ribbons Inc has a ver¬ 
sion of the multistrike ribbon car¬ 
tridge required by NEC (Nippon 
Electric Company) printers. The 
used ribbons can be returned to 
the company for replacement. 
Each ribbon costs $5. For addi¬ 
tional details, contact Aspen Rib¬ 
bons Inc. 1700 N 55th St, Boulder 
CO 80301, (800) 525-0646; in 
Colorado, (303) 444-4054, 

Circle 550 on inquiry card. 





















What's New? 


Cross Reformatter for 
CP/M and DEC Files 

MicroTech Exports' Reformatter 
conversion software allows CP/M 
users to exchange data files with 
DEC (Digital Equipment Corpora¬ 
tion) computers using a floppy 
disk as the transfer medium. Re¬ 
formatter runs under CP/M and 
reads and writes in the DEC 
RT-II format. Data files can be 
transferred bidirectionally, and 
any fields in the directory can be 
altered. Reformatter lists the DEC 
directory and displays the unused 
areas of the disk. The price of the 
program is S 195 from MicroTech 
Exports, 467 Hamilton Ave, Palo 
Alto CA 94301, (415) 324-91 14. 

Circle 551 on inquiry card. 


Computer Cable and 
Interface Catalog 

A computer cable and interface 
catalog is available from CCP 
Computer Cable Products Divi¬ 
sion, 147 Gazza Blvd, Farming- 
dale NY 11735, (800) 645-9434; 
in New York (516) 293-1610. De¬ 
scribed are specifications for RS- 


Hlgh-Speed Memory 

The CI-6800-2 dynamic mem¬ 
ory board is designed for Motor¬ 
ola's EXORcisor I and II and Rock¬ 
well's System 65. The memory is 
available in 16 K-, 32 K-, 48 K-, or 
64 K-byte configurations. The 
board features hidden-refresh 
control logic. The access time is 
225 ns and cycle time is 400 ns, 
which allows the unit to operate 
as a static programmable-mem¬ 
ory device at clock rates in excess 
of 1.5 MHz. For 2 MHz operation, 
the memory board can be config¬ 
ured to utilize a cycle-stealing re¬ 
fresh operation. 


MISCELLANEOUS 


Datapro Offers a 
Catalog of Reports 

Information processing profes¬ 
sionals can look to the 1981 
Datapro Report catalog for infor¬ 
mation comparing electronic data 
processing, word processing, 
office, and data communications 
products. Datapro's free catalog 
describes studies on fifty-two cat¬ 
egories of popular equipment and 
management methods. The re¬ 
ports contain narratives, compar¬ 
ison charts, prices, specifications, 
and characteristics on products 
and services. User ratings are in¬ 
cluded in many reports, which 
are priced at S15 each. The cata¬ 
log is available from Datapro Re¬ 
search Corporation, 1805 Under¬ 
wood Blvd, Delran NJ 08075, 
(609) 764-0100. 

Circle 553 on inquiry card. 


232C, EIA 449 assemblies, and 
bulk cable. Accessories described 
in the catalog include ribbon, co¬ 
axial kits, switching boxes, 
plenum and molded assemblies, 
adapters, and isolated power sup¬ 
plies. Request catalog H10. 

Circle 552 on inquiry card. 


Memory selection is available in 
4 K-byte increments up to 64 K 
bytes. The memory has on-board 
even parity, with output jumper- 
selectable to the system bus as a 
parity error or nonmaskable inter¬ 
rupt. Power consumption is 
under 7 W. 

The prices are S565 for the 
16 K-byte board and S 750 for the 
64 K-byte board. Contact Chrislin 
Industries Inc, 31352 Via Colinas 
#102, Westlake Village CA 
91361, (213) 991-2254. 


Circle 555 on inquiry card. 


All-CMOS 

Microcomputer 

The Model PPS-12 is an all- 
CMOS (complementary metal-ox¬ 
ide semiconductor) microcom¬ 
puter system. The system em¬ 
ploys an IM6100 CMOS micro¬ 
processor, and has been designed 
for applications where only bat¬ 
tery or solar power is available. 
Operation requires only a 5 V 
power supply at less than 0.5 
mW. The board includes three 
parallel I/O (input/output) ports, 
one RS-232C serial port, a pro¬ 
grammable real-time clock, 4 K 
12-bit words of CMOS EPROM 
(erasable programmable read¬ 
only memory) and read/write 
memory, a memory-expansion 
controller, and an on-board mon¬ 
itor and debugger. The board is 
also supported by parallel and 
serial I/O modules, memory-ex¬ 
pansion modules, an all-CMOS 
AID (analog-to-digital) converter, 
and bubble memory. The mod¬ 
ules can be plugged into any 
Multibus card cage. 

The 12-bit IM6100 micropro¬ 
cessor uses a binary instruction 
set identical to Digital Equipment 
Corporation's PDP-8 and VT-78 
DECstation minicomputers. The 
single-quantity price for the 
PPS-1201 is $999, For more infor¬ 
mation, contact Pacific Cyber/ 
Metrix Inc, 6800 Sierra Ct, Dublin 
CA 94566, (415) 829-8700, 

Circle 554 on inquiry card. 


Antf-Statlc Mats 

Anti-static floor and table mats 
can protect terminals, computers, 
and disk drives from electrostatic 
discharge. Pervel Industries' mats 
can be placed on tables and floors 
and connected to ground. 

For more information, contact 
Pervel Industries Inc, POB 61, 
Plainfield CT 06374, (203) 

564-2741. Circle 556 on inquiry card. 
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What's New? 



Robot for Hobbyists 

The Robot Unit RU-II is a 
package of mechanical modules 
that fncludes the base transport 
(legs), structural unit (body), and 
manipulator units (shoulders, 
arms, and hands). Also included 
are the relay controls required to 
drive the motors and a manual 
pushbutton control box to drive 
the relays. RU-II comes in kit form, 
including all parts, except a 12 V 
battery. There js room inside the 


Digital Multimeter 
Uses LCD Display 

A hand-held 3 Vi -digit LCD 
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body unit for more mechanical 
and electrical accessories. All the 
components can be used sepa¬ 
rately for experiments. The robot 
can be controlled by remote-con¬ 
trol transmitter/receiver systems 
or by Interfacing a computer into 
the relay control units. 

RU-II weighs fess than 100 
pounds and can carry more than 
50 pounds of batteries, comput¬ 
ers, and other external loads. 
Speed of the unit is approximately 
two feet per second, fully loaded. 
Each arm can grasp, lift, and 
move more than 15 pounds. 

RU-II comes with a one-year 
update, manual, and a free sub¬ 
scription to the Amateur Ro¬ 
botics Designer Newsletter. The 
price of the RU-JI is 51495, plus 
5% shipping and handling, Con¬ 
tact Hobby Robotics Company, 
4055 Lawrencevrlle Hwy, Suite 
410, ROB 997, Lilburn GA 
30247, (404) 923-5650. 

Circle 557 on inquiry card. 


(liquid-crystal display) digital multi¬ 
meter has been introduced by 
Eico Electronic Instrument Com¬ 
pany, Priced at S89.95, the Eico 
274 measures AC and DC volt¬ 
ages, DC current, and resistance 
in twenty-one ranges. It features 
single-circuit LSI (large-scale 
integration) logic, automatic deci¬ 
mal point, and overload protec¬ 
tion. Up to 200 hours of opera¬ 
tion time are possible from a 9 V 
transistor power cell An auto¬ 
matic low-power indicator is pro¬ 
vided. Accuracy is better than 
0,8%. input impedance is 10 
megohms. The Eico 274 comes 
with a 9 V power cell, test 
probes, carrying case, and a spare 
fuse. Contact Eico Electronic In¬ 
strument Company Inc, 108 New 
South Rd, Hicksville NY 11801, 
(516) 681-9300. 



Portable Design Kit 

The LD-1 Pencil Box Logic 
Designer is a portable logic-design 
and breadboarding device 
Among its features are a variable 
clock, two pulsers, eight LED 
(light-emitting diode) displays, 
eight logic-level switches, and 
E & L Instruments 1 SK-10 bread- 
boarding socket. Power is sup¬ 
plied through batteries or an op¬ 
tional AC supply. All of this is con¬ 
tained within a portable molded- 
plastic case with a hinged cover. 

The LD-1 kit is S75 and the 
assembled unit is 599,50. For 
more information, contact E & L 
Instruments Inc, 61 First St, Derby 
CT 06418, (203) 735-8774. 

Circle 559 on inquiry card. 


Headcleaning 
FlexyDisks from BASF 

BASF Headcleaning FlexyDisks 
clean read/write heads on floppy- 
disk drives in one minute. The 
disks, available in 5- and 8-rnch 
sizes, are for single-sided floppy- 
disk drives only. Each FlexyDisk 
can be used up to thirty times. A 
package of three retails for 545 
from BASF Systems Corporation, 
Crosby Dr, Bedford MA 01730, 
(617) 271-4000. 


Circle 558 on inquiry card. 


Circle 560 on inquiry card. 




















INCREDIBLE? BELIEVE IT! 



Qantex moo 


PRINTERS 

150 cps bidirectional'9x9 dot matrix, quietized 
case, 136 col. vertical form control and many 
other functions ** * qe 

We feel this printer offers * 133 

the best price/performance ratio available. 

RS-232 serial to 19,200 baud 
supporting X-ON, X-0FF or Current Loop — add $40 ^ 

Teletype 40, 300 LPM-typewriter quality, RS- from $3095 
232 interface. This quality printer is available in many 
configurations including forms access, quietized case. etc. 

Teletype 43 

NEC Spmwriter-55 cps, bidirectional, letter quality 
FLO./tractors $2795 KSR/tractors 

DIABLO630-40 cps, bidirectional, daisywheel, plot/graph 
C, IT0H Starwriler, 25 cps. daisy wheel 
C. IT0H Starwriter 45 cps. daisy wheel 
EPSON MX-80, 80 cps, 9x9 dot matrix 
ANADEX 9500/9591 , up to 200 cps. high resolution dot 
OKI DATA Microline 80, 80 cps, 9x7 dot matrix 

Microline 82, bidirectional,friction/pinfeed 
Microline S3, bidirectional, 120 cps, uses 15 paper 
Tl'810, 150 cps, Basic 

Package-Compressed print, vertical form control 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 cot, RS-232 
704-1 1,1 80 cps, 9x9 dotmatrix, 132 col, parallel 
730,100 cps, 7x7 dot matrix, same as R.S. LPII 
737,80 cps, nx9 dot matrix, same as R.S, LPIV 
proportional spacing 

DEC LA-34 


from $995 

$3050 

$2270 

$1575 

51649 

$545 

$1349 

$490 

$599 

$875 

$1695 

$1830 

$1595 

$1695 

$560 

$699 


$1985 


S-100 SPECIALTIES 


4 

PRODUCTSm 


We offer all of Delta's systems — from their cost 
effective single user system to extensive multi-user 
networks of computers and terminals. 

Many disk, tape and Winchester 
configurations are available. 


Systems 


E California These high quality, reliable products have made CCS 
Computer defacto industry standard for S-100 products 
^31 Systems Assembled and tested: 

2290 H,D. Mainframe, 20 a. P.S., 12 slot MB 
20650 64K dynamic RAM/Bank Select 
2810A Z-80 CPU, serial port. ROM monitor 
2422A Floppy Cant, CP/M 2.2 S ROM monitor 


"557 


C82 Z-80 CPU 
2P + 2S I/O interface 


list 

only 

$434 

$399 

$720 

$580 

$310 

$259 

$425 

$345 

S344 

$295 

$290 

$249 


Similar savings on the full S-100 and Apple lines of CCS, SSM, NNC 
MORROW. DELTA, NQRTHSTAR, ITHACA INTERSYSTEMS and GQD80UT. 


8” DISK DRIVE SALE 


8" SHDGART SA8Q1R 


$439 

Premium double sided drives: 8" SHDGART SA851R 


$625 

QUME DATATRACK 8 

2 for 

$1199 

Enclosure, power supply for 2 8" drives (horizontal) AST 


$299 

NNC industrial grade enclosure for 2 drives with P S. 


$415 

POWER 1 , power supply for 2 S' 1 drives 


$135 

MORROW Discus 2D + CP/M® 


$963 

Discus 2+2 +CP/M® 


$1259 

HARD DISK SPECIALS 

List 

only 

C0RVUS 1QMB and controller 

$5350 

Scall 

20MB and controller 

$6450 

Stall 

Constellation Network Multiplexer 

$750 

Scall 

Mirror Video Tape Disk Backup 

$790 

Stall 

MORROW 29MB + controller+ CP/M 2.2<* 

$4995 

S3995 

CAMEO cartridge drive controller 

$1500 

$1275 

controller, CDC Hawk Drive (5 fix, 5 rem) 

$6995 

$5995 

controller. Western Dynex (5fix, 5 rem) 

$5995 

$5099 


-b 

^Jxc 


XCOJVIP 


Winchester 5Y4 drives complete with case, P.S., cable, 
software, S-100 controller. Adapter avail, for use with any 
Z-80 system. 

List 

$2698 

$3398 


[Group Cal( us f° r best prices on these high quality 2nd 
generation boards and systems. 


5MB 
1QMB 

Quantity discounts available! 

We carry the full line of K0NAN disk and tape controllers and subsystems. 

FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include CP/M 2.2. 
64K bytes dynamic RAM, 2-8QA 4mh CPU. We offer a full line of quality, 
tested software, 

CCS 221 DA w/floppy controller, 1 serial port $1849 

CCS 309*1 A w/1 .2M8 floppy drives, 2 serial, 2 parallel ports 54849 

CCS 400-1 Aw/1 0MB hard disc, 2 serial, 2 parallel ports $6999 

Optional CP/M for CCS 300, 400 (OASIS available) $150 

NNC 80 w/1 MB floppy drives, 2 serial, 3 parallel ports $3799 

NNC BOW w/.SMB floppy, 8,4MB hard disc, (OASIS optional) $6693 

ALTOS single and multi-user systems $cail 

MORROW Decision 1, MICROSOFT basic, UNIX $call 


TERMINALS 



TELEVIDEO 912 C 

$950 

$725 

92DC 

$1030 

$789 

950 

$1195 

$995 

SQROC IQ 120 

$995 

$729 

IQ 140 

$1395 

$1149 

INTERTUBE Ml or EMULATOR (multi-terminal) 

$895 

$799 

DEC VT-100 

S2050 

$1575 


Similar savings for our HA2ELTINE and LEAR SIEGLER lines 

LOOK HERE! 

NNC 2 board set Z-80A CPU. CP/M 2.2, floppy disc controller 
2 serial, 3 parallel ports. PROM. I/O cable 

SUPERBRAIN 


$765 

Scall 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


WASHINGTON COMPUTER SERVICES 

an affiliate of ((/ W/ISHINGTQN \\\ est. 1912 

VVV ELECTRIC COfl&PWNY m 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, N.Y. 10012 
Hours: 8AM-5:30PM (EST) Mon.-Fri. 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
*(800) 221-5416* In N.Y. State and for 
technical information call 1-(212) 226-2121 

For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices Prices include 2% 
cash discount. N.Y. residents add sales tax. 


Radio Shack® is a trademark of the Tandy Corp. 
CP/M® is a trademark of Digital Research 


Circle 422 on Inquiry card. 
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What's New? 


Wire-Wrapping Tool 

The ST-100 cuts and strips wire 
and automatically generates the 
proper strip length for wire wrap¬ 
ping. The stripping blade is 
replaceable. The ST-100 is 
available for wire sizes from 20 to 
30 AWG from OK Machine and 
Tool Corporation, 3455 Conner 
St, Bronx NY 10475, (212) 

994-6600 for S9.84. 

Circle 561 on inquiry card- 



MISCELLANEOUS 


STUMP 


V300 Daisy- 
Wheel Printers 

The V300 series of daisy-wheel 
printers is available in 25 and 40 
cps (characters per second) 
models. Both models are impact 
printers that produce letter-quality 
printing using standard Diablo- or 
Qume-type 96-character print 
wheels. The printers can accom¬ 
modate paper widths of up to 15 
inches and can print up to 136 
columns. Character spacing is 
1/120 inch minimum, and line 
spacing is 1/48 inch minimum. 

The V300 series are available 
with Centronics parallel or RS- 
232C interfaces. Seven- or eight- 
bit character lengths, single or 
double stop bits, odd or even 
parity, and 300, 600, 1200, or 
2400 bps (bits per second) data 
rates are all switch-selectable. 
Form lengths of up to 66 lines 
with top-of-form and vertical-tab 
justification are programmable. 
Indicators are provided for 
power on, on-line status, and for 
paper and ribbon out. Multistrike 
fabric or carbon-film Diablo-type 
cartridge ribbons can be used. 
The V300-25 is priced at SI895, 
and the V300-45 is S2195. For 
complete details, contact Vista 
Computer Company, 1317 E 
Edinger Ave, Santa Ana CA 
92705, (714) 953-0523. 

Circle 562 on inquiry card. 


Programmable Memory 
and Disk Protector 

When the AC power is inter¬ 
rupted for more than a few 
milliseconds, most microcom¬ 
puters using the CP/M operating 
system attempt to bootstrap 
CP/M from the disk. Sometimes 
the disk controller destroys the 
operating system's tracks rather 
than reading them. To prevent 
this disaster, the AMC Protector 
allows the computer to be in¬ 
itialized in the proper sequence by 
powering up the computer, then 
calling up the operating system 
from disk. The programmable 
memory and other circuitry is pro¬ 
tected by a capacitive reactive RF1 
(radio-frequency interference) 
filter. This provides protection 
from lower-voltage RFI that 


64 K-BIt Memory Circuit 

The MSM3764 is a 64 K-bit 
programmable-memory inte¬ 
grated circuit. It is offered in three 
operating speeds: 200, 150, and 
120 ns. The MSM3764 is a fully 
decoded dynamic circuit organ¬ 
ized as 65,536 one-bit words. 
Soft-error protection is featured. 

The MSM3764 has noncritical 
clock-timing requirements. It 
needs a single +5 V supply with 
± 10% tolerance. All inputs and 
outputs are TTL- [transistor-tran- 



causes semiconductor circuits to 
change state. The standard AMC 
Protector has a 20 A, 115 V 
capacity, reset and off-momen¬ 
tary switches, a power-on light, 
and is housed in a steel box with 
six grounded AC outlets. Prices 
start at S MO. Contact American 
Microcomputer Company, 465 
Jillana Ave, Livermore CA 94550, 
(415) 449-0323, 

Circle 564 on inquiry card 


sistor logic) compatible. Each 200 
ns device (re; MSM3 764-20) is 
priced at S50.70. The 150 ns unit 
(ie: MSM3764-I5J is S62.40 for 
one, and the 120 ns memory [ie: 
MSM3764-12) is S 107,25 for one 
unit. OKI will be introducing a 
256 K-bit programmable memory 
device that will be pin-compatible 
with these 64 K-bit memories. 
Contact OKI Semiconductor Inc 
1333 Lawrence Expy, Santa Clara 
CA 95051, (408) 984-4842. 

Circle 563 on inquiry card. 
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WE WILL NOT BE UNDERSOLD 


DISK DRIVES 



FOR TRS-80* 

Model 1 


CCMOO 

5 V*" 40 Track (102K) 

$314 

CCI-280 

5Y*". 80 Track (204K) 

$429 

ADD-ON DRIVES FOR ZENITH Z-89 


CCI-169 

5 Vi", 40 Track (102K) 

$394 

CC1-289 

5 Y*", 80 Track (204K) 

S499 

Z-87 

DuaiS 1 /*" system 

$995 


External card edge and power supply included. 90 day warranty/one 
year on power supply. 


RAW DRIVES 8" SHUGART801R $395 

SV *" TEAC or TAN DON $ CALL ROWER SUPPLIES $ CALL 


DISKETTES -box of 10 

5 1 /*" Scotch $30 Maxell $40 BASR Verbatim 

8" Scotch $45 Maxell $55 BASF/Verbatim 

PLASTIC FILE BOX-Hoids 50 5% "diskettes 
PLASTIC LIBRARY CASE 5Y*" $3.00 3" 

HEAD CLEANING DISKETTE 

FLOPPY SAVER $11.95 RINGS 


$26.95 
$36.00 
$19.00 
$ 4.00 
$25.00 
$ 6.95 



NEC Spin writer 

Letter Quality High Speed Printer 
R.O. 

R-O. with tractor feed 
KSR with tractor feed 


$2395 

$2555 

$2795 


CJTOH Starwrlter $1575 

EPSON MX-80 $CALL 

PAPER TIGER 

IDS 445 Graphics & 2K buffer 
IDS 460 Graphics a 2k buffer 

IDS 560 Graphics 

ANADEX DP-8000 $ 849 

OKI DATA 


Starwriter II 
MX-70 


DP-9500/01 


Microtine 60 
Microline 80 
Micro line 82 
Microline 83 
CENTRONICS 
Tl-810 


Friction a pin feed 
Friction, and pin & tractor feed 
Friction & pin feed feed 
120 cps, uses up to 15" paper 

730 $ 595 799 $ 969 


737 


TRS-80* software, compressed print a vert, form control 


$1649 

SCALL 

$ 699 
$1050 
$1450 
$1295 

$ 415 
$ 500 
$ 615 
$ 649 
$ 749 

$1865 


16K RAM KITS 2 for $37 $19 

200 ns far TRS-8Q; Apple II, (specify): Jumpers $2.50 

SYSTEM SPECIAL 

Apple II Plus 46K w/drive and controller. Epson MX-80 printer and 
interface. SUP-R Mod RF Modulator: List $2965 You Pay $2299 


COMPUTERS/TERMINALS 


ARCHIVES 

64K t 2-Drives, 77 Track 

$5495 

ALTOS 

ACS8000 Series 

$ CALL 

TRS80* 

IJ-64K $3499 

III-16K $ 899 

ZENITH 

48K, all-in-one computer 

$2200 

ZENITH 

Z-19 

$ 735 

TELEVIDEO 

9200 $ 748 

950 $1049 

IBM 

3101 Display Terminal 

£1189 

ATARI 

400 $ 479 

800 $ 795 

APPLE PERIPHERALS 

$CALL 

MONITORS 


APF 

9" B & W TVM-10 

$115 

BELL & 



HOWELL 

9" B & W BHD911 

$195 

LEEDEX 

12" B&W $ 129 

13" Color $329 

SANYO 

9" B & W VM4509 

$155 

SANYO 

12" 8&W DM5012 

$226 

SANYO 

12" Green Screen DM5112 

$238 

SANYO 

13" Color DMC6013 

$406 

ZENITH 

13" Color 

$349 


TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $125 

UNIVERSAL DATA SYSTEMS UDS-103 $179 

D-CAT HARD WIRED DIRECT MODEM $189 

AUTO-CAT Auto Answer, Direct Connect Modem $249 

D.C. HAYES MICRO-MODEM $295 

CCI Telnet Commun ications Package $135 


PRINTER SPECIAL 

SEIKOSHA GP-80M List $399 You Pay $319 


S-100 CALIFORNIA COMPUTER SYSTEMS 



MAINFRAME 

Model 2200A 

$349 

Z80 CPU 

Model 2010 

$259 

MOTHER BOARD 

Model 2501 

$106 

16K STATIC RAM* 200ns 

Model 2116C 

$309 

32K STATIC RAM, 200ns 

Model 2032C 

$619 

64K DYNAMIC RAM 

Model 2065C 

$580 

FLOPPY DISC CONTROLLER 

Model 2422A 

$345 

EXTENDER BOARD 

Model 2520K 

$ 52 

2P + 2SI/0 

Model 2718A 

$309 


APPLE ACCESSORIES AND SOFTWARE 


VISICALC 
DB MASTER 
Z-80 SOFTCARD 
VIDEX BOARD 
16K CARD 
APPLE JOYSTICK 
SUP-R MOD 
CCS CARDS 
GALAXIAN 
SPACE ALBUM 
ASTEROIDS 
FLIGHT SIMULATOR 
WIZARD & PRINCESS 
SARGON 2 
HI RES FOOTBALL 
MYSTERY HOUSE 



$119.00 
$159,00 
$269.00 
$259.00 
$169.00 
$ 49.00 
$ 25.00 
$ CALL 
$ 22.95 
$ 35.00 
$ 17.95 
$ 29.00 
$ 28.00 
$ 29,00 
$ 35.00 
$ 24.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


dealer (national/international) INQUIRIES invited Send for FREE Catalogue 


The CPU SHOP 


TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


5 Dexter Row, Dept. B07M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/®Digital Research 
Circle 103 on inquiry card. 



VISA 










What's New? 


MISCELLANEOUS 


Universal 
Socket Jumpers 

A P Great Jumper Company's 
keyed socket jumpers are inter¬ 
changeable replacements for all 
industry-standard IDC socket- 
cable assemblies. The socket 



i 


jumpers mate with dual-row male 
headers, dual-row plugs with 
0.635 mm square or round posts 
on 2.54 mm spacing. Slotted 
ends are also built in. Sizes offered 
include 10, 14, 16, 20, 26, 34, 40, 
50, and 60 contacts. They supply 
slot-keyway, tab-key, and insert- 
able-key sockets. The socket 
jumpers are designed for jumper¬ 
ing within a board; interconnect¬ 
ing between boards, backplanes, 
and motherboards; interfacing 
I/O |input/output) signals to the 
system; and for testing and 
checking equipment. For more in¬ 
formation, contact The A P Great 
Jumper Company, POB 938, 72 
Corwin Dr, Painesville OH 
44077, (216) 354-0925. 

Circle 565 on inquiry card. 


Disk-Copying Service 

ALF Products is offering a disk¬ 
copying service for Apple-com¬ 
patible floppy disks. Prices range 
from $2.60 each for a minimum 
of 50 copies to $2,10 each for 
5000 copies. Memorex disks are 
used, but other brands can be 
specified. Copying can be done 
on customer-supplied disks for 
$0,60 to S0.20 each. The one¬ 
time setup charge for standard 
13- or 16-sector disks is $ 10; 
special formats have a higher 
setup charge. A service for 
making standard DOS 3.2 or 3.3 
disks copy-resistant is available for 
$25 and up. Copying of different 
disks can be combined to take ad¬ 
vantage of the quantity dis¬ 
counts. Masters are kept on file 
for reorder. 

For more information, contact 
ALF Products Inc, 1448 Estes, 
Denver CO 80215, (303) 

234-0871. 

Circle 566 on inquiry card. 


12-Bit A/D Converter 

The MN5245 is a 12-bit A/D 
(analog-to-digital) converter that 
offers a conversion time of less 
than Ijis. Linearity is ±0.5 LSB 
[least significant bit), and no miss¬ 
ing of codes is guaranteed over 
the full operating-temperature 
range. Absolute accuracy error is 
0.3% of full-scale maximum over 
the working temperature range. 
The converter can be used in 
spectrum analyzers, transient 
analysis, radar, video digitizing, 
and data-acquisition systems. 
Sample quantities are priced at 
$339 from Micro Networks, 324 
Clark St, Worcester MA 01606, 
(617) 852-5400. 

Circle 568 on inquiry card. 


: ® '• pfl! 



Speech Evaluation Kits 

The first two of a series of 
speech-synthesis evaluation kits 
have been announced by Texas 
Instruments Inc. The TMSKI0I 
and TMSK201 provide a means of 
evaluating the TMS5I00 and 
TMS5200 speech-synthesis inte¬ 
grated circuits for speech applica¬ 
tions. Both kits use TTs linear pre¬ 
dictive coding (LPC) technique. 

The TMSKI01 kit provides 
evaluation capability for 4-bit 
microprocessors. It includes a 
TMS5100 device and a TMS6100 
ROM (read-only memory) with 
204 LPC analysis-synthesis 
words. 

The TMSK201 kit is designed 
for 8- or 16-bit microprocessors. It 
includes a TMS5 200 voice-syn¬ 
thesis processor and a TMS2532 
EPROM (erasable programmable 
ROM). The EPROM is pro¬ 
grammed with a set of thirty-five 
items (thirty-two words, two 
phrases, and one tone). 

Both kits are available for $ 140 
each. Contact Texas Instruments 
Inc, Inquiry Answering Service, 
(Attn; TMSKI01/201), POB 
225012, M/S 308, Dallas TX 
75265, Circle 567 on inquiry card. 


Products from Gfmlx 

Gimix Inc, makers of memories, 
microprocessors, interfaces, and 
graphics boards for the SS-50 bus 
system, has published a brochure 
of its products. Descriptions and 
prices of all its items, including 


complete motherboard enclo¬ 
sures for SS-50 systems, are in¬ 
cluded. For your copy, contact 
Gimix Inc, 1337 W 37th PI, Chi¬ 
cago IL 60609, (312) 927-5510. 

CircEe 569 on inquiry card. 
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Quality Lasts... 
OUR SALE DOESN’T! 


SALE ENDS JULY 31ST, 6:00 P.M. CENTRAL TIME 



SAVE UP TO $459 NOW 

on Radio Shack® Microcomputers 

Now you can own a great little computer at a great big dis¬ 
count off the manufacturer s list price. For home or office use, 
the Radio Shack line of computers is first in quality, perfor¬ 
mance and price: 

* FREE SHIPPING in the 48 continental contigious states. 

* NO SALES TAX collected on out-of-state orders, 

* CHARGE it with your MasterCard or Visa card. 

* CONVENIENT ORDERING Call us TOLL FREE. 


Pan American Discounts • Compare & Save 


Catalog 

Number 

Description 

List Price 

Cashier’s 
Charge Check Or 

By Phone Money Order 

CASH PRICE 
YOU SAVE 

Radio Shack 1 TRS-80 Model 11 





26-4001 

32K 1-Disk Model IL *.. 

_ 3,450.00 

3,167.10 

3,100,00 

350,00 

26 4002 

64K 1-Disk Model II.. 

_ 3,899.00 

3,579,30 

3,440,00 

459.00 

Radio Shack- TRS-80 Model III 




/ | f§| gg§ 

26-1061 

Model III 4K LeveJ-L.... 

699.00 

629.10 

629.10 

69.90 

26-1062 

Model III 16K...... 

999.00 

888.00 

888,00 

111,00 

26-1063 

Model III 32K. 

2,495.00 

2,269.50 

2,225,00 

270.00 

Radio Shack" TRS-80 Color Computer 





26-3001 

4K Color Computer.. . . . 

399.00 

359.10 

359.10 

39.90 

26-3002 

16K Color Computer... 

.. . 599,00 

539.10 

539.10 

59.00 

Radio Shack 

■ TRS-80 Printers!" 





26-1158 

Daisy Wheel II. 

_ 1.960.00 

1,789.00 

1,789.00 

171.00 

26-1165 

Line Printer V... 

_ 1,860.00 

1,674,00 

1,674.00 

186,00 

26 1166 

Line Printer VI... 

_ 1,160.00 

1,044.00 

1,044.00 

116.00 

26-1167 

Line Printer VII. 

_ 399.00 

359.10 

359.10 

39.90 






MM 


To Order Call Toll Free 800-531-7466, Ask for Operator 17 
Texas & Principle Number 512/581-2765 
Telex 767339 


> 



an American Electronics 

Dept. 17 1117 Conway Avenue Mission, Texas 78572 

SEE OUR NEW Showroom & Warehouse in Dallas - Ft. Worth Metroplex 

2912 North Main, Ft. Worth, Texas 76106 

TfiS-30 is a Trademark of Tandy Corp. 


















































































What's New? 





16-Channel, 12-Blt Data- 
Acquisition Circuit 

The AD364 is a 16-channel, 

12-bit integrated-circuit data- 
acquisition system that allows 
users to mix single-ended and dif¬ 
ferential signals and to select 
either without hard wiring. It is 
packaged in two hermetic DIPs 
(duai-miine packages), guaran¬ 
tees no missing codes over the 
working temperature range, and 
offers 20 kHz throughput rate. 

The packages include two 
8-channel multiplexers, a differen¬ 
tial amplifier, a sample-and-hold 
circuit, a latched channel-address 
register, an input mode control, 
control logic, and a 12-bit A/D 
(analog-to-digital) converter. In¬ 
puts can be sixteen single-ended, 
eight differential, or a combina¬ 
tion. Switching between single- 
ended and differential-signal 
sources or two single-ended in¬ 
puts is accomplished by the use of 
the input mode control. 

Other features include a 50 p s 
maximum total acquisition and 
conversion time per channel and 
input voltage ranges of +2.5. 
±5.0 and ± 10 V; 0 to +5 V, 
and 0 to ±10 V. Output can be 
in either 8-bit bytes or 12-bit 
words. The price is $ 198 for 
single units. Contact Analog 
Devices, Rt I, Industrial Park, POB 
280. Norwood MA 02062, (617) 
935-5565. 

Circle 572 on Inquiry card. 


MISCELLANEOUS 


SS-50 Memory Board 

Boaz Company has introduced 
a 64 K-byte programmable mem¬ 
ory board for the SS-50 bus. The 
board features transparent refresh 
at 1 MHz. operation with 6800 
and 6809 systems, compatibility 
with the 20-bit extended address¬ 
ing mode, memory selection and 


relocation for testing, and a 
200 ns access time. Power-supply 
requirements are +12 V at 150 
mA. + 5 V at 500 mA, and - 5 V 
at 7 mA. 

For complete details, contact 
Boaz Company. POB 18081. San 
JoseCA 95158. 

Circle 571 on inquiry card. 


Carrying Cases 

The Computer Case Company 
has developed five new comput¬ 
er-carrying cases. The cases 
feature padded handles, brass 
hardware, and key locks. The 
tops are removable, so the equip¬ 
ment can be operated in the case. 
Provisions are made for cords to 


exit the case even when the top is 
on and locked. Storage space is 
provided for manuals, cords, 
working papers, and supplies. 

The API04 carrying case is for 
the Apple III. The API04 holds 
the computer, two disk drives, 
and a Silentype printer. It costs 
S139. For a video monitor, there 
is the API05. which retails for 
S99. For the TRS-80 Model III, 
there's the RS204. It sells for $129. 
The RS205 is a $99 carrying case 
for the TRS-80 Color Computer. 
The P403 is designed for the Ep¬ 
son MX-80 and MX-70 printers. It 
costs $99. 

For further details, contact 
Computer Case Company. 5650 
Indian Mound Ct. Columbus OH 
43213, (614) 868-9464. 

Circle 570 on inquiry card. 
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Con I USA 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6233 


16K Memory 

4116 200ns * 

ALL MERCHANDISE 100% GUARANTEED! 


JDR MICRODEVICES, INC. 

1101 South Winchester Blvd. 
San ]ose, California 95128 
800-538-5000 408-247-4852 
800-662-6233 (Calif.) 


8/S19.95 


CALL US FOR VOLUME QUOTES 


6502 


6502 


6522 


6532 


MISC. 


12,85 

9.95 
24.95 

4 95 

4.95 

7.95 
2.49 
2.49 

1.69 

1.69 
1.39 
1.39 


2560 

3242 

1771 

AYS-1013 

TFl 1602 

IM 6402 

0T26 

8T28 

BT97 

ST98 

1450 

1409 


6800 


6000 

6802 

6309 

6810 

6320 

6821 


1175 

17.95 

37.95 
4.60 

5.75 
6.40 

9.95 

19.95 

19.95 

5.75 
575 

6.95 


5834 

6847 

6850 

6852 

6875 


T.V. 

CIRCUITS 


MCI 330 
MCI 350 
MCI 350 
LM380 
LM565 
LM741 
LM1310 
LM1800 
LM1889 


t.29 


! 79 


• 29 


2.90 


2 99 


-in 


7400 SERIES 


LINEAR 


LM301V ,34 
LM308V .93 
LM309K 1 49 
LM311V .64 
LM317T 2 29 
L M310V 149 
LM323K 4 95 
LM324 .59 

LM339 .99 

LM377 2,29 

LM330 1.29 


LM1414 1.59 
LM1458V .69 
LM1488 1.39 
LM14&9 139 
LM 1300 2.99 
LM 1889 2.49 
LM3900 .59 

75451V .39 

MCI 330VI.39 
MCI 350V 1.29 
MCI 350 1 79 


LM555V ,39 
LM556 .69 

LM565 .99 

LM566V 1.49 
LM567V 1 29 
LM723 .49 

LM 733 93 

LM741V .29 
LM747 .79 

LM748V .59 
LM1310 2.90 


T =TG-22Q 


K = TO-3 


V = 8 FIN 


RANSISTORS 


PN2222 


10/1 


I00VB 


2N3904 


10/1 


D0/8 


■ 


10/1 




2M3055 




1N414S 


251' 


IN 4004 


liv 


LEDS 


Jumbo Red 10/1,00 
JumfooGreen 6/1,00 
Jumbo Yellow 6/1.00 
5082- 7 760.43 P CC 79 
MAN74,3'CC .99 

MAN72,3’CA .99 


TERMS: For ihlpplng Include $2.00 for UPS Ground: I3.0Q 
lor UPS Blue Label Air: Si 0.00 mini mum order. Bay Area 
Residents edd &Yj% sales tax Calll. Residents add 6% 
tiles tax. We reserve the right to Mm II qu mill lea and 
sub sill ule manufacturer. Prices subject to change wtlhoui 
nolle#. 


19.95ea 


29.95ea 


100pcs 

2.29 

.95 

1.15 

2.49 

2.79 

2.65 

3.10 

2.95 

3.95 
2.65 
2.35 
2.00 


apes 

4.75 

4.75 

Call 

6.95 
10.95 

8.95 
Call 
Call 


Z80 


9.95 

1295 

19.95 

7.60 

8.60 
7 65 
8.65 

18.00 

25.96 

21.95 

25.95 


8080 


8035 

16.95 

8039 

19.95 

8080A 

395 

8085 

12.95 

8086 

99.95 

8088 

39 95 

8741 

49.95 

8748 

59.95 

8755 

64.95 

8155 

11 95 

8156 

11.95 

8185 

29.95 

8185-2 

39.95 

8202 

45.00 

8205 

495 

8212 

2.75 

8214 

5.25 

8216 

2.75 

8224 

2.95 

8226 

349 

8228 

4.95 

8238 

5.50 

8243 

6.50 

8251 

6.95 

8253 

12,95 

8253-5 

13.95 

8255 

6.50 

8255-5 

7.50 

8257 

16.95 

3259 

14.95 

8275 

49.95 

3279 

15.95 

82795 

16,95 

8282 

6,50 

3283 

6.50 

8284 

5.00 

8286 

6.65 

8287 

6.65 

8288 

24.95 

8209 

49.95 


7400 

.19 

7450 

.19 

74123 

.59 

7402 

,19 

7472 

.29 

74151 

.69 

7404 

.24 

7473 

34 

74153 

.59 

7406 

.29 

7474 

,35 

74154 

149 

7407 

.29 

7475 

49 

74156 

.69 

7400 

.24 

7476 

35 

74157 

.69 

7410 

.19 

7403 

65 

74161 

.79 

7420 

IS 

7406 

.35 

74163 

.09 

7430 

.19 

7490 

,49 

74164 

,09 

7432 

29 

7491 

.69 

74173 

1.39 

7440 

.19 

7492 

.59 

74174 

.89 

7442 

.49 

7493 

,49 

74175 

.89 

7445 

.69 

7496 

74 

74176 

.09 

7446 

.69 

74100 1.19 

74192 

.79 

7447 

.59 

74107 

.34 

74193 

.79 

7440 

,69 

74121 

.34 

74196 

.79 


74S00 SERIES 


3.95 74S280 4.75 

1.49 74S307 5.75 

4.75 745471 16,75 

1.95 74S472 13.75 

2.95 74S474 19.95 

1.30 74S570 7,00 

4.75 74S571 7 00 


74500 50 
74S02 .60 
74S04 .50 
74500 ,50 
74S37 .55 
74574 .80 
74S113.79 


745124 
74S174 
7451 S3 
74S195 
743240 
74S26Q 
74S207 


VOLTAGE REG s 


7905T .99 

7912T ,99 

791ST 119 
7924T 1.19 
7905K 1 49 
7912K 1 49 
79L05 .79 

79L12 79 

79L15 79 

TQ-3 L = TO-92 


7B05T .39 

7812T .89 
7315T .99 
7324T .99 

7805 K 139 
7812K 139 
78L05 .69 

78L12 .69 

78L15 69 

T = TO-220 


DIP 

SWITCHES 


4 position 

5 position 

6 position 

7 position 
6 position 


LS SERIES 


16K STATIC 
TMM2016 200ns 

64K DYNAMIC 


1C SOCKETS 


3 pin ST ion .29 
14 pin 51 10/149 
16 pin ST 10/1.69 
18 pin ST 10/199 
20 pin ST 10/2,89 
22 pin ST 10/2,99 
24 pin ST 10/2.99 
28 pin ST 10/3.99 
40 pin ST 10/4.99 

ST =i SOLDERTAIL 


8pinWW .59 
14 pm WW .69 
16 pin WW .69 
IBpknWW .99 
20 pin WW 1,09 
22 pin WW 139 
24 pin WW 1.49 
28 pin WW 1,69 
40 pin WW 199 

WW = WI REWRAP 




CMOS 


4001 

-35 

4024 

.99 

4070 

.49 

4002 

.39 

4025 

.29 

4071 

.49 

4007 

.25 

4027 

.65 

4072 

.49 

4009 

.49 

4040 

129 

4081 

.39 

4010 

.49 

4042 

.99 

4093 

.99 

4011 

.35 

4046 

179 

4098 

2.49 

4012 

.29 

4047 

2.49 

4503 

.69 

4013 

,49 

4049 

,49 

4508 

3.95 

4016 

.59 

4050 

.69 

74C04 .39 

4017 

1-19 

4060 

1,39 

74C141.49 

4020 

1.19 

4066 

.79 



4023 

29 

4069 

,39 




74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74 L 526 
74LS27 
74LS20 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS03 
74LS05 
74LS06 
74LS9G 
74LS92 
74L593 
74LSS5 
74LS96 
74LS107 
74LS109 
74LS112 
74LSU3 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LSI 26 
74LS132 
74LS136 
74LS130 
74LS139 
74LSI 45 
74LS148 
74LS151 
74LS153 
L 74LSI54 


.32 


32 




3h 




29 


99 


28 








.35 




7B 


.39 


25 


78 


35 


35 


'I? 




50 




90 


1.23 


■19 


70 




111 


.36 


40 


.40 


40 


55 




2 99 




.79 


79 


i 19 


139 


.79 


74LS155 
74LSI 56 
74LS157 
74LSI 50 
74LS160 
74L5161 
74LSI 62 
74L5163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 
74LS170 
74LS173 
74 LSI 74 
74L5175 
74LS101 
74LST90 
74LS191 
74LS192 
74LS193 
74LSI94 
74LS195 
74LSI96 
74LS197 
74LS221 
74LS24Q 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS283 
74LS290 
74LS293 
74LS295 
74LS290 
74LS352 
74LS353 
74LS363 
74LS365 
74LS366 
74LS367 
74LS360 
74LS373 
74LS374 
74LS377 
74LS305 
74LS306 
74LS390 
74LS393 
74LS395 
74LS670 


119 


95 






9 - 


20 


.89 


2,09 


60 


3.39 


.59 


' ■ 


1 25 


i :;:i 


1,09 


124 


! 99 


159 


I 39 




.94 


99 


1.85 


1.81 


148 


190 


.65 


I 90 


190 


' 63 


200ns SINGLE 

SUPPLY 

RAMS 


(450ns) 

2.49 

(450ns) 

.99 

(450ns) 

1.29 

(450ns) 

2.99 

(450ns) 

2.99 

(450ns) 

2.95 

(200ns) 

8/29.95 

(300ns) 

8/24.95 

(250ns) 

4.95 

(150ns) 

8/21.95 

(200ns) 

8/19.95 

(300ns) 

8/18.99 


EPROMS 


1702 ( lus) 

2708 (450ns) 

2758 (5v) (450ns) 

2716 (5v) (450ns) 

2716-1 (5v) (350ns) 

TMS2716 (450ns) 

2732 (5v) (450ns) 

2532 (5v) (450ns) 


4.95 

4.95 

9.95 

7.95 

12.95 

9.95 

19.95 

21.95 


8164 


2101 

2102-1 

21L02-1 

2111 

2112 

2114 

2114L-2 

2114L-3 

4027 

4116-15 

4116-20 

4116-30 






What's New? 




MISCELLANEOUS 


Laboratory System 
for the Apple 

Applab is a microcomputer sys¬ 
tem designed for laboratory ap¬ 
plications. When used with an 
Apple II Plus. Applab can control 
or collect data from spectrophoto¬ 
meters. chromatography systems. 
pH meters, strip-chart recorders, 
and temperature controllers. 

Applab’s hardware interface 
features 12-bit D/A (digital-to- 
analog) and A/D |analog-to- 
digital) converters with ranges of 
+ 0.5 to +4.0 V. differential in¬ 
put. and automatic zeroing. 

The I/O |input/outputj subsys¬ 
tem features 8 bits each of input 
and output, handshaking signals, 
interrupt circuitry, and TTL- (tran¬ 
sistor-transistor logic) compatible 
signal levels. A real-time clock per¬ 
mits timing of events to an ac¬ 
curacy of 0.1 second. Two 16-bit 
timers can be configured as an in¬ 
terval timer, pulse counter, pulse 
generator, square-wave frequen¬ 


cy generator, or shift register. 

Included is the Guickl/O pro¬ 
gram. which makes it easy to 
write BASIC programs to control 
scientific instruments. The Applab 
interface card, Quickl/O software 
on floppy disk, three cables, a self¬ 
test adapter board, diagnostic 


software, and two manuals are 
available for S495. For further in¬ 
formation. contact Interactive 
Micro ware Inc, POB 771. State 
College PA 16801, (814) 

288-8294. 

Circle 573 on inquiry card. 


Multichannel 
Video Controller 

The MCV-i 023 multichannel 
video controller is Multibus- 
compatible. It is designed for on¬ 
line information, graphics, and 
data-processing applications. An 
on-board microprocessor per¬ 
forms control and logic functions, 
providing intermixabJe text and 
graphics display. Three software- 
selectable character fonts, user- 
defined custom characters, an ad¬ 
dressable cursor, an independent¬ 
ly addressed status line, and an 
on-board date and time clock are 
also included. Characters of differ¬ 
ing sizes can be intermixed on the 
screen. Underlining, strike 
through, blinking, boxing, re¬ 
verse, and duaHnrensity video 
fields are included A paging 


256 vertical lines. Communica¬ 
tion between the MCV-1023 and 
the host system is done through 
programmed inputfoutput and a 
shared 2 K-byte block of program¬ 
mable memory. The MCV-I023 
evaluation board is S695. It is 
available from Metacomp Inc, 
7290 Engineer Rd, Suite F, San 
Diego CA 921 I 1, (714) 

278-0635. 

Circle 574 on Inquiry card. 


feature switches the video on a 
single display between two 
sources, allowing screen up¬ 
dating. 

Typical graphics operations, 
such as animation, facsimile 
presentation, vector lines, point 
plots, and box or block genera¬ 
tion, can be performed with 
minimal software overhead. In 
graphics operations, the display is 
treated as 512 horizontal dots by 
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INTELLIGENT VIDEO I/O FOR S-100 BUS 



VIOX 


FEATURES 


The VIO-X I/O Interface for the S-100 bus 
provides features equal to most intelligent 
terminals both efficiently and economically. 
It allows the use of standard keyboards 
and CRT monitors in conjunction with 
existing hardware and software. It will 
operate with no additional overhead in 
S-100 systems regardless of processor or 
system speed. 

Through the use of the Intel 8275 CRT 
controller with an onboard 8085 processor 
and 4k memory the VIO-X interface 
operates independently of the host system 
and communicates via two ports. The 
screen display rate is effectively 80,000 
baud. 

The VIO-X1 provides an 80 character by 
24 line format using a 7 x 9 dot matrix to 
display the full upper and lower case ASCII 
alphanumeric 96 printable character set 
(including true descenders) with special 
characters for escape and control charac¬ 
ters. An optional 2732 character generator 
is available which allows an alternate 7X9 
contiguous graphics character set. 



The VIO-X2 offers an 80 character by 25 
line format using a 9 x 9 dot matrix 
allowing high-resolution characters to be 
used. This model also includes expanded 
firmware for block mode editing. 

Both models support a full set of control 
characters and escape sequences, includ¬ 
ing controls for video attributes, cursor 
location and positioning, cursor toggle, 
light pen location, and scroll speed. 

Video attributes provided by the 8275 in 
the VIO-X include: 

* FLASH CHARACTER 

* INVERSE CHARACTER 

* UNDERLINE CHARACTER or 

* ALTERNATE CHARACTER SET 

* DiM CHARACTER 

The above functions may be toggled 
together or separately. 

The board may be addressed at any port 
pair in the S-100 host system. Status and 
data ports may be swapped if necessary, 
Inputs are provided for parallel keyboard 
and for light pen as well as an output for 
audio signalling. The interrupt structure is 
completely compatible with Digital 
Research’s MP/M 


* HIGH SPEED OPERATION 

* PORT MAPPED SHOO INTERFACE 

* FORWARD/REVERSE SCROLL or 

* PROTECTED SCREEN FIELDS 

* CONVERSATIONAL or BLOCK MODE 

* INTERRUPT OPERATION 

* CUSTOM CHARACTER SET 

* CONTROL CHARACTERS 

* ESCAPE CHARACTER COMMANDS 

* INTELLIGENT TERMINAL EMULATION 

* TWO PAGE SCREEN MEMORY 

VIO-X1 80X24 7X9 A & T $295,00 
Conversational & Limited Block Modes 
VIQ-X2 80X25 9X9 A&T $345.00 
Conversational <3 Block Modes 



SAN JOSE, CA95112 • (408)295-7171 


FULCRUM Distributed by; 

COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE 
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Circle 197 on inquiry card. 


LOBO Add-On 
Disk Drive 
Subsystems 

For Apple, TRS-80, S-100 
Based Computers 



Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal, cost effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly tested, 100% burned in, and feature a t year 100% parts/labor warranty. 


APPLE 


Doubts Density Controller 
3101 Mini Happy, £399 31011 Mlniltoppy whnlertara cam S4fl9 

StOICA One SAflOO in cabinet w/pcwer. DDC* Controller, gable and manual $1449 

&202CA Two SA80Q in cabtnel wi 1 power, DDC* Controller, cablo and manual $1889 

51D1CA One SAB50 in cabinet w/pawer. DDC* Cofitrotler. cable and manual St 759 

52Q2CA Two $A850 in cabinet w/pnwer. DDC* ControltEr cable and manual $2364 

LCA-22 Double Densily Cunljolier only $599 


S-100 BASED 
COMPUTEBS 

MODEL MO, DESCRIPTION 
4101C SA40O in cabinet w/power S369 

S212G Two SA8D1 In cabmel w/power $1329 

5212C Two SA&51 in cabinet w/pnwer $1799 


GENERAL 


MODEL NO. 
B212C 

5212C 


DESCRIPTION 

Two SAflOt In cabinat 
w/ptiwer SI 329 
Iwo SA851 in cabinet 
w/power SI 799 


TRS80 

MODEL ND DESCRIPTIOM 

4101C SA.40Q in cabmel wfpower $369 

8101C II One SA8O0 in cabmel w/powef Im Mod II $900 

02O2C II Two SABDO in cabmot w/power lor Mod II SI 349 

LX80 DouMe-den&ly expansion interlace $641 

RS232 Dual Serial Pori Option $75 



JR 

INVENTORY CO., 

P.O.Box185, Santa Ynez,Ca., 93460 
(805) 688-8781 



FLOPPY DISK DRIVES 

Gume DT-8 .,..........$599 - 2/$1150 

Virtually the industry standard. High quality/refiabiF 
ity. Full featured, double-sided, double density. 

Mitsubishi II HM ........ $649 

Up & coming potential giant of the double sided/ 
double density realm. 


Shugart 851 R ... $649 

Double sided/double density 

Shugart 800/801R. . . . . $425 - 2/S820 
Siemens FDD100-8D$395 - 2/$765 


Tandon double sided mini-ffoppy. 
Shugart compatible, double density. 
....,..,$350 - 2/S640 

SA400 mini floppy. 35 track, double 
density,,.,.$299 - 2/S525 


SPECIAL SPECIALS (very limited supply) 

SSC 80/30 CPU card (used) ...., $475. 

SBC 604.... SI 50. 

SBC 614...... $150. 

UDS 103J modem card (used)... $100. 

UDS 801A dialer card (used). $100, 

all used gear here comes with 90 day warranty. 

CRYSTALS ... most major values. Call for 
case size, etc. 

$2.75/ea. _ 25/$2.50 .,, 100/S2.20 

3,57954/$.99 ea * 100/$.80 


CONTROLLERS 

Tarbell single density kit .......,,.,.,$210 

Tarbell single density A & T ..$290 

Tarbell double density A 8i T .......$450 

MDA LSI-11 floppy controller...$1095 



SPECIAL!! CCS 2422A floppy disk controller with CP/M version 2.2 $375 



FLOPPY POWER 
SUPPLY: Handles 
two units with the 
greatest of ease. 

.....,$109 



DISKETTES: Single sided $39/10 - Double sided $59/10 


CABLE KITS: 
One drive $30 
Two $35 

Three ..... $40 

Four. $45 

Indudes all wire, 
cable + connect¬ 
ors to hook up 
most drive sys¬ 
tems. 


CONNECTORS... many types in stock. I DC, 

etc, all connectors $3.00 ea. 50/S2.75 - 100/$2.50 
— call for particulars — 


Qume S/5 — Daisy Wheel Printer 


Sprint 5/45 RO. S2699 

Sprint 5/55 RO.. 2829 

Sprint 5/45 KSR. 3029 

Sprint 5/55 KSR. 3159 

Forms Tractor , , ... 210 

Pinfeed platen. . . *. 155 

Paper Guide. 30 

Paper Basket.. 50 


many print wheels, ribbons, & more available. 


Terms of sale: cash or checks, purchase orders from qualified firms and institutions. Minimum order $25. CA residents add 6% tax. Prices 
subject to change without notice. All goods subject to prior sale. Minumum shtpping/handling charge $4.00. 

= Electrolabs 

ROB 4436, Stanford, CA 94305 (415) 321 5601 
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ELECTRONICS 


INTEGRATED CIRCUITS 


P.Q. Box 443OX 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 910 336 2139 
Same day shipment, Rrsi lire parts only, Factory tested. 
Guaranteed money back. Quality iG's and other compo¬ 
nents at factory prices. 
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PROM Eraser 

assembled 25 PROM capacity $37,50 
(with timer $09.50). 6 PROM capacity OSH N 
UL version $69.50 (with timer $W 50) 

280 Microcomputer 

16 bit I/O. 2 MHz Jack. 2K RAM. ROM Bread¬ 
board space. Excellent tor control 9are Board 
$20.50, Full Kit $99.00. Monitor $20.00. Power 
Supply Kd $35,00, Tiny Basic $30.00 

S-100 Computer Boards 

8K Static God bout Econo 1IA Kit 149.00 
16K Static God bout Econo XIV Kit 269.00 
34K Static God trout Econo XX-24 Kit 414,00 
32K Static God bout Ecorro XX-32 Kit 537.00 
16K Dynamic RAM Kit 2S9.00 

32K Dynamic RAM Kit 320.00 

64K Dynamic RAM Kit 399.00 

Video Interface Kit $161.00 

Color Video Krt 129.95 

81IC Update Master Manual $79.95 

Comp. iC data selector. 2 vd master reference 
guide. Over 51,000 cross references. Free update 
service through 1901. Domestic postage $4.75. 

Modem Kit $60,00 

State of the art, orig , answer No tuning rrscas- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler pians included. Bd. only $17.00 
Artrcfe in May Radio Electronics. 

LRC 7000 . Printer $380.00 

54/40/32/20 column dot matrix impact, std 
paper. Interface all personal computers. 

LRC 7000 printer Interface cable ter Super Elf 
“ - $35.00 


NiCad Battery Fixer,'Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up. all in one Kit w/full 
parts and Instructions. $9.95 

Rockwell AIM 65 Computer 

6502 based single board with full ASCII Keyboard 
and 20 column thermal printer, 20 char, alphanu¬ 
meric display, ROM monitor, fully expandable. 
$405.00. 4K version U50.00, 4K Assembler 
$05.00, 8K Basic Interpreter $100.00 
Special small power supply for AIM65assem. in 
frame (54,00, Complete AIM65 in thin briefcase 
with power supply (499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM p 8K Basic 
power supply, cabinet $625,00. 

AIMGS/KIM/VIM/Super Elf 44 pin expansion 
board: 3 female and 1 male bus, Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital docks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp, kit w/full Instruc. 

Multi-volt Computer Power Supply 

Sv 5 amp. ±10v .5 amp, 5v 1.5 amp. -5v 
.5 amp, I2v .5 amp. t2v option. ±5v, ±i2v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware (51.95. Add (5.00 shipping. Kit 
of hardware $16,DO. Woodgrain case $10.00. 
SI 50 shipping. 



RCA Cosmac 1802 Super Elf Computer $106.95 


Compare leatures before you deckle to buy any 
other computer. There is no other computer on 
the market today lhai has all ihe desirable bene¬ 
fits of the Super Ell for so little money, the Super 
Etf is a small single board computer that does 
many big things it is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory. Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see it it 
Includes the following leatures: ROM monitor; 
State and Mode displays: Single step. Optional 
address displays. Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IG's, Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a HOM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in¬ 
cluded in others at the same pnee, With SINGLE 
STEP you can gee the microprocessor ch ip opera¬ 
ting with the unique Guest address and data bus 
displays before, during and after executing in¬ 
structions, Also, CPU mode and instruciion cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1051 video graphics chip allows you to 
co rmect to your own TV wi Ih an i nexpens ive video 
modulator Eo do graphics and games. There is a 


plus load, reset, run. wait, Inpul. memory pro¬ 
tect, monitor select and single slop Large on 
board displays provide oulput and optional high 
and low address. There is a 44 pin standard 
connector sJol for PC cards and a 50 pin connec¬ 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for til IC’s are In¬ 
cluded in the price plus a detailed 127 pg. instruc¬ 
tion manual which now includes over 40 pgs of 
software info, including a senes of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer¬ 
sities are using the Super Elf as a course of study. 
OEM's use it for training and RftD. 

R emember other computers only off er Super Elf 
leatures at additional cost or not at all, Compare 
before you buy. Super EM Kit $106.95, High 
address option $8 95. Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass Iron! panel $24,95, All metal Expan¬ 
sion Cabinet, painted and silk screened, with 
room tor 5 5-1QO boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $1.95. 
All kits and options also completely assembled 
and tested. 

Qoestd&ta. a software publication for 1002 com¬ 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $T 50. Is¬ 
sues 1-12 bound $16,50. 


speaker system included for writing your own 
music or using many music programs already Pf-pg -)4 natie brOOtlUTG . 
written. The speaker amplifier may also be used ^ y 

to drive relays tor control purposes 
A 24 key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 


Moews Video Graphics $3.50. Games and Music 
$3,00, Chip 6 Interpreter $5.50, 


Ibis Is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. T be Super Expansion Board 
comes with 4K of low power RAM fully address¬ 
able anywhere in 64K with buitt-m memory pro¬ 
tect and a cassette interface Provisions have 
been made far all other options on the same 
board and it fils neatly into the hardwood cabinet 
al ongside the Super Elf The board includes slots 
tor up to 6K n! EPROM (2708. 2758.2716 or Ti 
2716) and is telly socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes, 
A IK Super ROM Monitor $13.95 is available as 
an ao board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
Editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 

Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was Ihe first company 
worldwide to ship a full size Basic for 1002 
Systems. A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range 
■ 17L-*), 32 bit integer i2 billion, mute dim 
arrays, string arrays; string manipulation; cas- 


pointe can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. II you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with toll handshake They 
allow easy connection of an ASCII keyboard to the 
input port RS 232 and ZD ma Current Loop for 
teletype or other device are on board and it you 
need more memory there are two S-1D0 sfots tor 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver for lull capa¬ 
bility display with Tirty Basic and a video interface 
board Parallel 1/0 Purls $9.85, RS 232 $4.50, 
m 2D ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expans tun Board. 

Powar Supply Kit for the complete system (see 
Mute-volt Power Supply). 


Ohio Scientific Computers 

ClP Series 2 $447.DD. Like an Apple at less than 
half the price! CIPMF Series 2 $1199.00. 
Minifloppy version with additional RAM/ROM 
Complete software and peripherals available. 
Send tor free brochure 


GremHn Color Video Kit $69.95 

32 x 16 alpha/num erics and graphics; up to B 
colors with 6847 chip; IK RAM at EOOO Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 


1802 16K Dynamic RAM KM $149.00 
Expandable to 32K, Hidden refresh w/clocks up to 4 
MHz w/no wait states. Addl. 16K RAM $25,00 

Tiny Basic Extended un Cassette $15,00 
(added commands include Stringy, Array, Cas¬ 
sette I/O etc.) S-IDfl 4-Slot Expans inn $ 9,95 
Super Monilor VIJ Source Listing $15.OD 


sette I/O; save and load, basic, daia and ma¬ 
chine language programs; and over 7b state¬ 
ments, functions and operations, 

New improved faster version including re¬ 
number amt essentially unlimited variables 
Also, an exclusive user expandable command 
library. 

Serial and Parallel I/O included. 

Super Basic on Cassette $55.00. 


Ell li Adopter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
and mode LED's optional *18.09. 


Super Color S^l 00 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled Memory mapped. IK RAM expanda¬ 
ble to 6K.S-100 bus 1802,8080.8085,280 Me. 

Dealers: Send lor ex eel lent pricing/margin, 
program. 

Editor Assembler $25,00 

(Requires minimum of 4K for E/A plus user 
source) 

1802 Tiny Basic Source listing $19.90 

Super Monitor V2.0/2.1 Source Listing $20,00 


TERMS: $5.00 min. order U S. Funds, Calif residents add 6% tax. 

$10.00 min. BankAm&ricard and Master Charge accepted. *1.00 insurance optional. 
Postage: Add 5%. C O D, $10.00 min. order. 


FREE: Send tor your copy of our NEW 1981 
QUEST CATALOG. Include m Stamp 


Circle 331 on inquiry card. 
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CALL TOLL FREE 

1-8002284097 

Call Toll Free For 
“Unbelievable” 

Low Low 
Prices On These 
Lines: 

APPLE —ATARI —BASE 2 
CENTRONICS 

COMMODORE — DC HAYES 
HAZELTINE —LEEDEX 
MACROTRONICS — MAXELL 
MOUNTAIN HARDWARE 
NORTH STAR — PANASONIC 
SANYO — SYNCOM 



lrt-3-jO 1 ?' Sw iss 




1840 “O" Street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 



SUNNY LOW LOW COST 

POWER SUPPLIES 

FOR S-100, FLOPPY DISKS. 



KIT 1, 2 & 3 For S-100 


R3 


For Three 8 T1 or 
5V4 + ’ Disk Drives 


S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @ + S Vdc @ 9 Vdc 0 + 16 Vdc @ 16 Vdc @ F 28 Vdc SIZE W x D x H 


S3 2 in 1 Unit for S-100 and 
two 8" or 5Vi” Disk Drives. It fits 
most Disk System Mainframes 


KIT 1 

15 CARDS SOURCE 

15A 


2.5A 

2.5 A 


12' x 5" x W 

52.95 

KIT 2 

SYSTEM SOURCE 

2SA 


3A 

3A 


12" x 5” x 4?fe 

59.95 

KIT 3 

DISK SYSTEM 

15A 

1A 

2A 

2A 

4A 

14" x 6” x W 

67.95 


DISK DRIVE POWER SUPPLY R3 regulated, open frame, assy. & tested 67.95 

SPECS + 5V @ 5A OVP, -5V @ 1A + 24V@ 5A, SHORTS PROTECT 2 SIZES AVAIL 1 ) 9" (W> x 6V," {D) x 4 V (H), 2) 9" (W)x 5 : HT (D) x 5W' (H) 

OPTION 1.) REPLACE + 24V BY + 12V, 2 ) FOR SIZE 1 ONLY. ADD ± 12V @ 1A. AT AN ADDITIONAL $12 00 

IDEAL FOR THREE 8" or 514 FLOPPY DISK DRIVES. SUCH AS SHUGART 601/851. SIEMANS FDD 100-8/200-8 OR 100-5 ETC 

DISK SYSTEM PWR SUPPLY “S3” OPEN FRAME, ASSY, & TESTED, COMPACT SIZE: 10’ (W) x 6 fD) x 5" (H) 92,95 

REGULATED OUTPUTS FOR DISK DRIVES +5V @ 4A. -5V @ 1A. +24V @ 4A (OR * 12V @ 4A) SHORTS PROTECT 
UNREGULATED OUTPUTS FOR S-100 + 8V @ 14A. ± 16V @ 3A (OPTION ADD OVP FOR +5V. ADD $5 00) 

A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8 or 514’ DISK DRIVES 

POWER TRANSFORMERS {WITH MOUNTING BRACKETS) 

ITEM PRIMARY SECONDARY#! SECONDARY #2 SECONDARY #3 SIZEWxDxH PRICE 


Tl 

110/120 

2 x 0 Vac, 15A 

28 Vac. CT, 2.5A 


3^“ x 3W x 3Va' 

21.95 

t 2 

110/120 

2x8 Vac, 25A 

28 Vac, CT, 3.5A 


3^4' x 4^' x 3Vs" 

27.95 

t 3 

110/120 

2 x 8 Vac, ISA 

28 Vac, CT, 2,5A 

48 Vac, CT, 2A 

3 ^ 4 “ x 4Vs" x 3W' 

29.95 

t 4 

110/120 

2x8 Vac, 6 A 

28 Vac. CT. 1.5A 

48 Vac. CT. 3A 

3^4" x 3H” X 3Vs" 

22.95 

Ts 

110/120 

2x0 Vac t BA 

28 Vac, CT. 2A 


3” x 3” x 2W' 

14.95 


MAILING ADDRESS: 

P.O. BOX 4296 
TORRANCE. CA 90510 

TELEX: 8305010 

ANSWER BACK FOR TELEX SUNYCO TRUC 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING For each power supply $5 50 in 
Calif., $7.50 in other states, $14.00 in Canada. 
For each Transformer $5 00 in all States, 
$10 00 in Canada. Calif Residents add 6% 
Sates Tax 


SHIPPING ADDRESS: 
22129^ S. VERMONT AVE 
TORRANCE. CA 90502 
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ALL SALES ABE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 
NEW! 




SPECIAL: 2716 EPROM's (456 NS) 

KIT FEATURES; 7 

1 Uses +5V only 2716 (2Kx8) EPROM s 

2 Allows up to 32K of software on line! B 
3. IEEE S-100 Compatible. 

4 Addressable as two in depen den I 16K 9. 

blocks. 10. 

5 Cromemco extended or Nort haler bank 

select 11 

6. On board wait state circuitry if needed. 12- 


USES 2716 s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

Are $9 95 Ea. With Above Kit. 

Any or all EPROM locations can be 
disabled 

Double sided PC board, solder-masked, 
silk-screened 

. Gold plated contact fingers. 

U ns elected EPROMs automatically 
powered down for low power 
Fully buffered and bypassed 
Easy and quick to assemble. 


32K SS-50 RAM 


$329°o 


KIT 


For 2MHZ 
Add $10 


Blank PC Board 
$50 



For SWTPC 
6800 - 6809 Buss 


Support IC's 
and Caps 
$19.95 

Complete Socket Set 

$ 21.00 


Fully Assembled. 
Tested, Burned In 
Add $30 


AI Lasll An affordable 32 K Static RAM with lull 
6909 Capability. 

FEATURES: 

1. Uses proven low power 2114 Slflllc RAMS. 

2. Supports SSS0C - EXTENDED ADDRESSING 

3. All parts and sockels included. 

4. Dip Switch address select as a 32K block, 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed, PC Board is double sided, 
pi sled thru, with slfk screen. 


16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 


s 169 9 k 5 



16K STATIC RAM SS-50 BUSS 


PRICE CUT! 


KIT FEATURES; 
t. Addressable as lour separate 4K Blocks. 

2 ON BOARD BANK SELECT circuitry. (Cro- _ 

memco Standard*). Alfows up lo 512K on line! BLANK PG BOARD W/DATA-$33 

3 Uses 21M i450NS) 4K Static Rams , pofiFlLP SOCKET SET-412 

4 ON BOARD SELECTABLE WAIT STATES. LUW “rlUrlLt bUUM; 1 I *11 

5 Double sided PC Board, with solder mask and e. idoort i^q A r APR.^41Q qe 
silk screened layout. Gold pl&lecr contact fingers su PPOBT 1C S & CAPS $19.95 

6. All address and data lines lully buffered. 

7. Kit includes ALL parts and sockets. 

9, PHANTOM is jumpered lo PIN 67. 

9 LOW POWER: under i 5 amps TYPICAL from 
the +S Voll Buss. 

10 Blank PC Board can be populated as any 
multiple of 4K 



FOR SWTPC 
6800 BUSS! 


ASSEMBLED & TESTED-ADD S35 


OUR #1 SELLING 
RAM BOARD! 


KIT FEATURES' 

1 Addressable on 16K Boundaries 

2 Uses 2114 Static. Ram 
3. Fully Bypassed 

4 Double sided PC Board Solder mask 
and silk screened layout 

5 AM Parts and Sockets Included 

6 Low Power Under 1.5 Amps Typical 

BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


ASSEMBLED AND 
TESTED - $35 


STEREO! 

S-100 SOUND COMPUTER BOARD 

COMPLETE KIT! 

$8495 

{WITH DATA MANUAL) 


At last, an S-100 Board I hat unleashes the full power of two 
unbelievable Genera] Instruments A Y3-8910 NMOS computer 
sound fCs. Allows you under total computer control to 
generate an infinite number ot special sound effects for 
games or any other program. Sounds can be called in BASIC, 

ASSEMBLY LANGUAGE, etc 
KIT FEATURES: 

* TWO Gi SOUND COMPUTER 1C S. 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA, 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDEO. 

* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS. 

* EASY. QUICK. AND FUN TO BUfLD. WITH FULL INSTRUCTIONS 

* USES PROGRAMMED HO FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Prog ram m in g examples are included. 

SOFTWARE: 

SOL™ la now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL™ also includes routine* for Register-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory, SCL" is available on CP/M' compatible diskette or 2709 or 2716. Diskette - 
$24.96 2706 - $19.95 2716 - $29,95 Diskette includes the source EPROM'S are ORG at 

EOODH 


BLANK PC 

BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-101 3, ETC. 40 PIN DIP 


TR1602B 


$2 95 


EACH 


4 For $ 10 00 


CRT CONTROLLER CHIP 

SMC FCRT 5037. PROGRAMMABLE FOR 80 * 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. S12.95 EACH. 


4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V. 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044, 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 FOR $16 32 FOR $59.95 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-8910 As featured in July. 1979 BYTE I A fantastically powerful Sound & Music 
Generator. Perfect for use with any B Bit Microprocessor Contains 3 Tone Channels, 
Noise Generator, 3 Channels of Amplitude Control 1(3 bit Envelope Period Control, 2-B 
Sit Parallel I/O, 3 D to A Conveners, plus much more 11 All In one 40 Pin DIP Super easy 
interface to the S-100 or other busses $11.95 PRICE CUT! 

SPECIAL OFFER: $44:95 each Add $3 for 60 page Data Manual 


Digital Research Computers 

5* {OF TEXAS) 1 

ft-O. BOX 4D1565 ♦ GARLAND, TEXAS 75040 * (214) 271-3538 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 750 
handling. No C,G,D. We accept Visa and Master Charge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
850 for i nsuranee. 


•TRADEMARK OF DIGITAL RESEARCH, 


WE ARE NOT ASSOCIATED WITH DIGITAL HESEARCM OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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CALIFORNIA COMPUTER SYSTEMS 


32K RAM BOARD A&T, 

450 NSEC .$570,95, 200 NSEC ..... $629.95 

16K RAM AST, 

450 NSEC $255.95, 200 NSEC .$285.95 

64K DYNAMIC A&T. 

200 NSEC .*.-.._ .S548.95 

Z80 PROCESSOR A&T.....$259,00 

DISC CONTROLLER .$33095 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. A & T „....$275,00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 

A & T...,.$342.80 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A & T........ $137.10 

APPLE SYNCHRONOUS SERIAL INTERFACE 

7712A. A & T ... $153,95 

ALL OTHER CCS PRODUCTS AVAILABLE 


-557 

PB-1 2708 & 2716 Programming Board with pro¬ 
visions for 4K or 8K EPROM. No external supplies 
required. Taxtool sockets. Kit. $143.00 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit $146.00 PCBD $31.95 

VB-3 80x24 VIDEO BOARD Graphics included 
4MHZ. Kit $379.95 

IO-4 Two serial I/O ports with full handshaking 

20/60 ma current loop; Two parallel I/O ports. 

Kit ...$168.00 PCBD $31.95 

VB-IC 64 x 16 video board, upper lower case Greek 
composite and parallel video with software. S-100. 
Kit $143.00 

CB-2 ZSO CPU BOARD, Kit $199.95 

AID APPLE SERIAL/ PARALLEL Kit $144.95 

ALL OTHER SSM PRODUCTS AVAILABLE 


1 tf777C /j nC ' WAMECO INC. 

MEM-3 32K STATIC RAM 2114 24 bit 

add ress \ ng ..„... . . $36.95 

FOC-1 FLOPPY CONTROLLER BOARD wilt drive 
shugart, pertek, remtc 5 rt 8 8 rH drives up to 8 drives, 
on board PROM with power boot up, will operate 

with CPM™ [not included), PCBD ....$43.95 

FPB-T Front Panel. IMSAI size, hex displays. Byte f 

or instruction single step. PCBD ..—..$48 50 

QM42 MOTHER BOARD, 13 slot, terminated, S-100 

board only ___. $39 95 

CPU-1 8080A Processor board S-100 with 8 level 

vector Interrupt, PCBD ........$28,95 

CPU-2 ZSO Processor 5-100, on board ROM. 
power on jump, PCBD ... $31.95 

EPM-2 2708/2716 16K/32K EPROM CARD, 

PCBD ......... $26.95 

OM-9 MOTHER BOARD. Short Version of QM-12. 

9 Slots. PCBD ...$33 95 

MEM-1 8K x 8 RAM 2102. 

Buffered PCBD ....£31.95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 

PCBD ...$28.95 

IOB-1 SERIAL AND PARALLEL INTERFACE, 

2 parallel, one serial and cassette. 

PCBD ...._.$28 95 

2708. $7,50 2114L 450 NSEC_$4.99 

2716 .$25,95 2114L 200 NSEC $599 



THURSDAYS. TO 9:00 P.M 

(415) 728-9121 

P, O. Box 955 * El Granada, CA 9401B 

Please send for 1C, Xtslor and Computer parts list 


JULY SPECIAL SALE 
ON PREPAID ORDERS 

iCharga cards not included on this offer) 

SSM IQ2 r PCBD ... $28.00 

102, KIT...$51.00 

WAMECO MEM-1 WITH 250 NSEC LOW 
POWER RAM (NEC OR AMD). 

A & T.$99.99 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

MEM-3 less RAM ....95.95 

CPU-T with Mi KGS s 2 B080A CPU ...$99.95 

QM-12 with MIKOS *4 13 slot mother 

board .........$110 95 

CPU-2 with MIKOS #19, 

ZSO Processor .....$119,95 

ERM-2 with MIKOS *11 16-32K EPROMS 

less EPROMS ........$65.95 

QM-9 with MIKOS fl 12 9 slot molher 

board ___.____$99.95 

FPB-1 with MIKOS *14 all parts 

for front panel ..... $144.95 

tolKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS, KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK¬ 
ETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE 

PURCHASE $50.00 WORTH OF LS TTL AND GET 
f 0% ORE DfT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY 


VISA Of MaSTERCHarGE. Send account number. Interbank num¬ 
ber, expiration dale and sign your order. Approx, postage will 
be added. Ch*rV or money order Mill be sent past paid in U,S. 
It you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two- 
week delay for checks to clear. Cat if, residents add &% tax. 
Money back 30-day fcuataniee, We cannot accept returned IC's 
that have been soldered to, Prices subject to change without 
notice. % to mini mam order. (1.50 service charge on orders 
less than 510.00. 



^PRECISION 




Microcomputer-Controlled 
Autoranging DMM Model 2845 


■ Computer stabilized accuracy to 0.1% 

■ Auto-perfection 

Selects range for maximum resolution 

■ Audible continuity indicator 
Built-in audible tone generator 

■ G-MOV overload protection 

Provides AC and DC voltage range protection to 
1000 VDC or AC peak 

■ Shielded in RF fields 
Accuracy maintained in RF fields 


Lang life, high reliability 

Four hermetically sealed reed relays perform 
range switching with virtually no contact wear. 
Microcomputer intelligence 
Designed around 4-bit microcomputer Analyzes 
stored data and range that provides greatest 
display resolution, Program memory capacity 
1024 x 8 bits of ROM supported by 48 x 4 bits of 
data memory RAM 


...in stock and available for immediate delivery. 


Dual Trace 5 

30 MHz Triggered Scope 

Model 1479A 



Sweep Function 
Generator 
Model 3020 




Semiconductor 
Transistor Tester 

Model 52QB 


Portable Digital 
Capacitance Meter 
Model B2Q 



Order with Confidence and get the Ford ham Advanta ge! 


“price, TOLL FREE 

( 800 ) 645 - 9518 

*_ * in N Y State call [516) 752-0050 



vrsA* 


855 Conklin St. Farmingdale, N.Y. 11735 


■ Master Charge 

■ BankAmerlcard 
- VISA ■ COD 

■ Money Order 

■ Check 
COD’s extra 


a 
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COMPUTE 

2545W, 237S 

ORDER BY PHONE 

MP MON.—SAT. 

R STOP 

<213} 539-7670 PST 

t. Torrance, CA. 90505 TELEX: 678401 TAB IflIN 

LOWEST PRICES IN THE WEST.NORTH, SOUTH & EAST 



[apple computer 

* Sales and Service 


APPLE///OPTION A: .. 3850 

APPLE /// 96 K 

Information Analyst Package 
12" B/W Monitor 

APPLE ///OPTION B:.4350 

SAME AS OPTION A PLUS: . 

DISK fl for APPLE/// 

APPLE///OPTION C:. 4800 

SAME AS OPTION A PLUS: 

DISK II FOR APPLE /// 

SILENTYPE Thermal Printer 


APPLE HARDWARE 

Parallel Printer Interface Card ....160 

Communications Card _____...._195 

High Speed Serial Interface. 175 

Pascal Language System.425 

Centronics Printer Interface.185 

Applesoft Firmware Card... 160 

Integer Firmware Card ...160 

Disk ][ with Controller DOS 3,3.529 

Disk ][ only.. 475 

Graphics Tablet....... . 625 

OTHER HARDWARE 

Alf Music Synthesizer (3 Voice).... > 245 

9 voice .....,.... 175 

ABT Numeric Keypad .......119 

Micromodem)[. 295 

Apple Clock.245 

Rom Plus with Keyboard Filter.175 

I ntrol/X-10 System. .250 

Rom writer. 150 

Double Vision 60 x 24 Video interface...245 

CCS Arithmetic Processor.....399 

CCS Parallel Interface. 119 

16K Ram Card ..,.145 

Microworks DS-65 Digisector..339 

SVA 8 inch Disk Controller ......335 

Sup FLMod. .30 

CCS Synchronous Serial Interface. 159 

CCS Asynchronous Serial Interface.159 

Corvus 10 Meg. Hard Disk...4395 

Corvus Constellation.595 

MISCELLANEOUS/SUPPLIES 

16K RAM (200-250 NS) .. 49 

Verbatlum Datalsfe Diskette (Box of 10) .30 

Dysan Diskettes (Box of 5).22 

Apple Diskettes (Box of 10). 45 

Verbatim Diskette Boxes (Holds 50 Disks) ..18 

Silentype Paper (Box of 10 rolls). 40 




/ 



APPLE ][ Plus 
16K.....,.$1075 

48K .......$1193 

Disk][Drive .. $529 

with Controller & Dos. 3.3 

PASCALSYSTEM 

$425 

Z-80 Softcard 
$299 




MONITORS/DISPLAYS 

Leedex Video 100 12" ...140 

Sanyo 9" Monitor..... 195 

KG‘12C Green Phos, Monitor.275 

Sanyo 12" Green Phosphor. Monitor.275 

NEC 12" Green Phosphor. Monitor ..275 

Sanyo 12" B/W Monitor....250 


PRINTERS 

Apple Silentype with Interface .525 

IDS 445 (Paper Tiger) with Graphics.695 

IDS 460 with Graphics , ..,. .... 1099 

IDS 560 with Graphics 10) ... 1295 

Centronics 737 . 795 

NEC Spinwriter (RO t Serial)...,.2650 


SOFTWARE 

The Controller ... . . ..525 

Apple Post (Mailing List Program).40 

Easywriter Professional System.195 

Apple Pie 2.0. .95 

DB Master Data Management .150 

The Cashier .. 210 

Apple Writer. .65 

Visicalc.125 

CCA Data Management System.90 

Full Screen Mapping for CCA DMS.59 

Pascal Interactive Terminal Software (PITS) ..29 

Basic Interactive Terminal Software (BITS).29 

Data Capture...29 

Data Factory DMS. 95 

Apple Plot. .55 

Apple Pilot.. .120 

Magic Wand Word Processor (Needs Z-80 Softcard) 345 

Dow Jones Portfolio Evaluator.... .45 

Fortran .. 140 


ORDERING INFORMATION: Phone orders invited using VISA, WASTES CARD or bank wire transfers, VISA & MO credit card service charge of 2%. AE credit card service charge of 
5%, Mail order may send charge card number (include expiration date), cashier's check, money order or personal check (allow 10 business days to clear.) Please include a telephone 
number with all orders. Foreign orders (excluding Military PC's) add 10% for shipping. All funds musi be In U.S. dollars (letters of credit permitted). Shipping, Handling and In¬ 
surance In U.S. add 3% (minimum $4,00). California residents add 6% sales lax. Our low margins prohibit us to send COD or on purchase orders or open account {please send for 
written quotation). All equipment Is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchant Lb El tty 
of products sold. Ail returned equipment Is subject to a 15% restocking fee. We ship most orders within 2 days. 

WEARE A MEMBER OFTHE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAILORDER PRICES. 

PLEASE SEND ORDERS TO: 

COMPUTER STOP, 2545 W. 237 St., TORRANCE, CA 90505 
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WANTED: 


APPLE, PET, TRS-80. CP/M 

SOFTWARE 

Westico a publisher and distributor of 
p rof ess 10 nal soft wa reform icroco m p ut ers. 
It you have a new program ready for 
distribution or want you resisting programs 
to reach a larger market, contact 
Phillip Woellhot, VP Mktg 
Weslico, Inc 
2S Van Zant Street 
Norwalk, CT06855 
(203) 853-6800 

To increase your profits, lake advantage 
of Weslicos worldwide promotion and 
distribution 

WESTICO 

Tin? So/fii'cire Express Service 


fATTENTION: Apple 

WANT BETTER COLOR...mORE STABILITY* 



A Ever question fke quality of ¥Qur computet. 

display. If so r you've probably been told 1 
A "Thar S llte JbeSf you con expect from on 
ft iff F mo dui Gfar... buy O co/a r ntomftor"* 

1 CHALLENGE THAT STATEMENT' 

jllOONT BE SATISFIED WTH EXISTING , 
flOUAL/TY. Scp far yovrstlf whtit out"no* 
/Mttrtpfl" modulator can da for your pic- 

ffr U rc...M/CNO-VERTEfl Model MVX-3M, 

[ J35 PP. Pfcone ordets welcomed. 

i«0t LIME DIAL: 402*967-5771 

[ ■!> BROW** ATV 



DISK DRIVES 

REMEX 

Compatible with IBM and Shugart. 
Double sided. Double Density 

.. 1600 KBytes. 

RFD4000 ..£595 

Double Sided, Double Density 

.... ♦ 800K Bytes 

RFD 2000 . ... $395 

For fast delivery, send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or com pany checks require 
two weeks to dear. California Res. 
add 6% sale* ta*. Minimum ship¬ 
ping charge $ 10.00. No C.G.D. 
Electronic Equipment Unlimited 
3845 Birch Street 
Newport Beach, CA 9266(1 
PH: (714) 540-5231 
Pricing and availability subject to 
change without notice. 
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INTERFACE EXPANSION BOARD 


MD 


Tor the TRS 80 



nCfiOD€5lGTt “S 


The interface Expansion Boasd gives your eon-ipuier 
these 1 matures 


In Slock Now 

PC Bawdlgwr 

MDX-1 


Phone Modem 

2 K E PROM OPTION 
32 K Memory 
Am/ Time Cluck 
PtrpHel Port 
PS 232 Pott 
Dual Cassette Lftte 
Floppy Disk Conttoiter 
On Board Supply 
Silk Screen 
Sotder Mas* 
trpanston Pori 
Menu?) 

-FRLE PAMPHLET AVAILABLE 1 
Call or write 


64.95 

MDX2* 

74.95 


Add 5,00 Iof snipping 

4 handling Te^s residents 
add 5 sales 

MANUALS S7.95 


MOO-DCtlGn _ 

p.o. Box 748 
Manchaca, Texas 78652 
512282-0225 



9 TRACK TAPE DRIVES 


eoo bp i 

45 IPS 

FULL MANUAL 
£4850 VALUE 



$2400 

NEW IN 
ORIGINAL 
BOXES 


PER TEC Model 834 DA-9-45 
INDUSTRY STANDARD INTERFACE 
CAPABLE OF IND STD. ANSI-ISM DATA FORMAT 


* READ/WRITE DATA IN STANDARD ANSI-IBM COMPATIBLE 
FORMAT 


- PUMP WrNCHtSTERS AND HARD DISKS, 10 Inch ihH tal4vp to 
3AM of txpr Mil MtgjbvlK Lmblocfcad. 

- EXCHANGE DATA A PROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOL. WORK, SERVICE BUREAUS ETC 

* BARGAIN PRIDED MINI COMPUTER UPGRADE. OEM Lb I H950 
A Urge OEM osnirBlDtk mdkn riicst IndlillEry arandfl^d dilVBH Rntllbh! iU 
m Ipfltn&R □! ^u-tranl Iis4 pne« Fun we dram humjln yp in iG_5n»cn 
I«n Q* lUndard WtoNJ»n*iY» 1/J Inch mag !ip« 19 inHv FBfik mounl CK 
|>*a right mil Ol Ifio taM on Btetil Blupplflfl Ifflmfl 


SPECIFICATION summary. S-iracr, BW BPI dual *,ead |r«d Altai 
wnt*i AS IPS Wd/Wflla, MM IPS iflwtnd ecmtQT mnsing. r 10 
VAC'SO-Hz. HJlto StBH intcanl nunuintlurn all UO signil* TTL/DTL 
CpmpAliRla, linuOn arm1a|» BuFFcring lull COPkOl panel ClU Of wril* tor 
Full Mil oi tecAnieM khciIkaIiwh 


INTERFACES- Elntltosjlue. * be a mag si Hub OavfMopiripnr ol inlarluqmlg. 
popular |nr*rr«» fliiM few popular minis mMJ IfA being 

devalOpMT lot WmlrBl hObb? CtUnpUtfirB II VOU'P "kfl lO miwlop and 
dMLWWPiF an mlaiiac* 10 a popular small iy*3nm cdJI to OlBCuSa 
dmcourds 

ELECTROVALUE INDUSTRIAL INC, 

P 0 BOV 15 Ml _rvj IWMWKW ino 

MORRIS PLAINS. NJ 07560 QuotUara i>» w.lcixna 

h»ii««ap aoi/asT-mT 


Circle 232 on inquiry card 


iPEX wEHff 

interface converts 
Your Typewriter 
into Printer 



- Finest punt quaitty • Low cost 

* Easy installation - Du lek deNvery 

* Fits EM electric* typewriter with no modification. 

* Fdt TRSflO*, AppIpT 1 , or any parallel or RS232 port 

* write or phone ror more information, today! 


— U S. and worldwide sales— 
INTERNATIONAL JNC. 

16140 vaiedo St 

Van NLtys. CA &1406 USA 
TEL: 313/781-0020 TLX/TWX: 910-435-1767 


COMPUTERS! 

popple 

om aen m ne 

C1P SERIES II 
CALL FOR OUR PRICE 

other OSI discounts available 

COfTlPUTEPlS 

PLUS 

2749 S 109th St. 
MILWAUKEE. Wl 53227 

(414) 321-1 77G 

IN WISCONSIN 

CALL NOW TOLL FREE 

1 - 800 - 558-4236 



DeskTop Com 

This unit Ib a computerized Eleclromc Secre¬ 
tary JIkeeps (ime„date.calendar, message,and 
meeting files Originally sold ihru a major mail 
order house lot over $450. 


Technically, it's a S5C7 MICRO. ROM, RAM. 
Panapiex Alpha Display, Ni-Cad battery. Power 
Supply, Keyboard, Wood and Aluminum Cese 
with Schematic and operating instructions 


Most or ihese Computers are warranty returns 
We are offering Refurbished, like new. units for 
$99.95 and AS IS (most have minor problems) 
units for 144.99. Add 14.95 lot shipping and 
handling All uni is are complete as described 
All sales are final. California Residents add 
6.5% sales fax 

Send Payment with order or call our Order Line 
406-272-2320 and use your MC or VISA card 

Solid State Surplus 

P.O. Box 3241 B/San Jose, CA 95152 


Circle 89 on inquiry card. 


Circle 359 on inqui ry card. 


Circle 192 on inquiry card 































































NEED A LETTER QUALITY PRINTER 
BUT DON’T WANT TO PAY THE PRICE? 

Then American Business Computers Has Just The Printer For You! 


WiiruTiitfF furnishes.{ttvur 
ttipU’s wtiit# u l XKiMtnk'ttr tifmi 
it frftxfMva l. ifi fxiniafrt? itilumns 



Tte \tuntTiter (a i tirnmt*iiilrt 

fKIfat uirftto t4jt fii ,it*t Mini f i^f 

frirtinn ftvtiinjg t *nmnuntis fimns w 
nti fribtpitfut 




The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in ihe peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today's systems designer interested in achieving superior price/performance ratios. 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
primer is furnished complete and ready-UMise, requiring no changes in hardware or software* Starwriter offers an industry standard parallel inter¬ 
face, as well as RS232-C interface* Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the mosi precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 
381 mm (15”) and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with all desirable status 
functions, commands and program selectable switches* Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-Rf)*, Apple*, and S-1QQ 
users. 

Starwriter is backed up by a one-year warranty (3 months on pans and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization* The Starwriter is available for immediate shipment in any quantity desired* 

For more information, call American Business Computer, 118 So* Mill Street, Pryor, Oklahoma 74361; Telephone 918-825-4844. 

*TM of Tandy Corp 

*TM of Apple Computer Corp, 


AMERICAN BUSINESS COMPUTERS 

118 So. Mil! Street 
Pryor, Oklahoma 74361 
Telephone 918-825-4844 


Dealer Inquiries Invited 


Circle 20 on inquiry card. 
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Tele • Mite 

Phone dialer/controller (or Apple 



> Hands free, an hook, programmed dialing 

* Alpha search or stored directory 

Two digit speed dialing for 20 numbers 

> Busy number re‘dial feature 

* Multi extension hold transfer capability 

> Plugs directly into game controller 

* Does nol affect paddle functions 

> Uses standard RJ HC telephone jack 


iiSO for TELE-MITE., software, and 
complete mstrucbons 

Conn r*s add ? SV. 1** - SO lily Warranty 
SaMware requires 36* A dish, speciiy integer ot plus 

COM PU DYNE Ind. 

Dept TMB 
P.O. Box 3 549 
Stamford, Conn, 06905 


CSrcfc^ 66 on Inquiry card. 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER* 
SOLDI! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and CO.D’s 
accepted. 



VISA 


EXCHANGES 

100 Foothill Hvd 
San Luis Obispo, CA 
93401 In CaL call 
(800)529-5935 or 
(805)543-1037 


Circle 298 on inquiry card. 



n Ain,Lf 

ocodcti 


DISKETTES 


SAVE 40% completa list. 


5TA"Sgl. Dens. 26.70/10 

Specify soft, 10 or 16 hard sectors 


8"Sgl. Dens* 27.30/10 
8" Dbl. Dens. 35.80/10 

Specify soft or 32 hole hard 

Add $2,00 shipping - Michigan add 4% tax 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave, 

St. Clair Shores, Ml 48081 


Authorized Distributor 

inform at ion Processing Products 


Circle 212 on inquiry card. 




DOT MATRIX PRINTER 

MX-80 F/T 

Friction and removable, variable width Tractor 

NOW IN STOCK 

CALL FOR DISCOUNT PRICE 

Mso in Stock MX BO 6499 Lower! Call! 

NEW! Graphics ROM for MX 80. CALL! 

We also stock direct connect cables for TRS-BO. 
Apple. Atari. Pet or RS 212 

CALL 800-344-7493 


(209) 567-2088 (within CA) 



It**#**#*#******##** 

**COMPUTER SURPLUS** 
*#**#*###****#*««## 

Brand now Perkin-Elmer No. 550 
Terminals—priced too low to quote. 
Video terminals & keyboards, $50 to 
$700. Stringy floppy units-brand 
new, $300. All the above with docu¬ 
mentation, Computer cabinets, 19" 
rack, $50 to $100, Power supplies, 
capacitors, ribbon cable, cooling 
fans, misc. components & hardware. 
We buy used microcomputer sys¬ 
tems—all types. Also deal in IBM, 
Uni vac. New PERKIN-ELMER mod. 550 TER 
MINAL5 ...priced too low TO quote. 

CALL LEE ANDREWS at 

(216) 473-0866 

DATA HARDWARE 

701 Beta Dr. #4 
Cleveland Ohio 441 43 


DEALERS WELCOME 



512-734-9579 

(103s/212s) 

P.O. Box 12367, San Antonio,Texas 

f humans) 78212 


Circle 214 on inquiry card. 


Circle 110 on Inquiry card. 


Circle 431 on inquiry card. 


SAVE $100 

on the NEW 
Business-Sized 

Piaper Tiger” 
560 

only $1595* 

*plus shipping, Calif, res. add sales tax 


liHKW 

DEVELOPMENT 

innCO 

CORPORATION 


1445 Kofi Circle, Suite 111, Sen Jose, CA 95112 

{408)947-1101 

(caH 800/555-1212 for our loll free nu mber ) 


SOFTWARE; HP-85 SYSTEM 


FOR 132 COLUMN PRINTER 

■ Payroll: FOR too EMPLOYEES WITHIN 

10 DEPTS PRINTS LEDGER 
SHEETS AND CHECKS, 

■ Inventory: FIFO FOR 2000 STOCK *5 

PER DISC UP TO 100 DISC’S 

■ AP/AR/GL: OUR OWN CUSTOM VER¬ 

SION OK SOFTWARE 
WRITTEN RY NORTH 
WEST SOFTWARE INC 


UNDER DEVELOPMENT 
CONSTRUCTION COST ORGANIZER. FAST 
RENT AND ORDER ENTRY 


WE SELL THE HP S5 AND USE IT IN OUR 
VARIOUS BUSINESS OPERATIONS 
THROUGH A & A SOFTWARE YOU CAN 
HAVE THE BENEFIT OF OUR KNOWLEDGE 
AND EXPERIENCE 


A & A SOFTWARE CO, 
15-22 Fair Lawn Ave 
Fair Lawn H NJ 07410 
(201) 423'2060 

DEALER INQUIRIES WELCOME 


Circle 23 on inquiry card, 



INVENTORY CONTROL SYSTEM 

WITH PARTS EXPLOSION Ft)It 
FINISHED GOODS AND ASSEMBLIES 

Parts requirements forecasting & Puff Sheets 
Reorder Reports 
Economic Order Quantities 
5000 Items per 8" disk 

AVAILABLE FOB CROMEMCQ, CP/M* 
AND BASIS OPERATING SYSTEMS 


Hardware requirements: 64k RAM. 

132 Column printer. 

Manual and 8" floppy disk.. $250. 

Multl-Jeiel explosion version.$499. 

Job Costing..$350, 


Accounts Receivable. Accounts Payable, 
Order Entry, General Ledger, Payroll and 
Mailing Lisl programs also available. 

FEITH SOFTWARE, INC. 

204 MARVIN HD. 

ELKINS PARK. PA. 19117 
(21S| 782-8240 


Circle 152 on inquiry card. 


Circle 382 on Inquiry card. 


















































commodore ^ 800 (P 

BUSINESS COMPUTER 

Putting together your own 
powerful business computer 
system is as easy as 1 — 2 — 3! 


NEW! 

Qk commodore 

VIC-20 


.,, Introducing 
the first 

full featured, expandable color computer priced under $300. 


The new Commodore8000 senes business 
computers otter a wide screen disptay to 
show up to 80-characters per line of infor¬ 
mation, Text editing and report formatting are 
faster and easier with the new wide-screen display. The 
8000 series also provides a resident Operating System with expanded functional 
capabilities. You can use BASIC on the 8000 computers in both interactive and 
program modes, with expanded commands and functions for arithmetic, editing, 
and disk file management. The CBM8000 series computers are weiE suited for the 
business marketplace computing needs.$1795.00 


* COLOR: 3 character, 8 border and 16 screen colors * LANGUAGE: PET0ASIC 

* SOUND: 4 internal amplifiers including 3 tone (music) generators end 1 sound (noise & sound 
effects) generator. Each amplifier has 3 octaves, Sound uses a teievision or monitor speaker 

• MEMORY: 5 k RAM (random access memory) expandable externally to 32K RAM 

* FULL COM PUTER ACCESSORIES: disk drive, printer, tape cassette, game controls & more 
■ KEYBOARD: Full typewriter keyboard with special screen editing keys & PET graphics 

• PROGRAMMABLE FUNCTION KEYS: 4 programmable function keys(8 separate functions) 

* PLUG-IN PROGRAM & MEMORY EXPANSION CARTRICES: (programs plug directly into the 
back ot the computer,...each program can be up to 27 K) 

• GRAPHICS: Full RET keystroke graphics. 

• CONNECTS TO ANY TV SET/MONITOR: (Buitt-in RF Modulator) 


available from ANCRONA 


° CBM8032 


32 K RAM 
80 Column Screen 


CBM8050 
Dual Drive 
Roppy Disk 

Bytes 
Storage 


Over 950 K 
Net User 


The CBM 8050 Dual Drive Floppy Disk is an enhanced version of the intelligent 
CBM2040 Disk Drive. The 8050 has all the features of the 2040 with more powerful 
software capabilities, as well as over 950K bytes of online user storage capacity. 
The CBM805Q supplies relative record tiles and automatic diskette 
initialization. It can copy all the files from one diskette to another without 
copying unused space. The CBM8050 also otters improved error 
recovery and the ability to append lo sequential files $1795.00 


CBM4022 
80 Column Dot Matrix Printer 

The Tractor Feed Printer adds versatility and convience to your Business Computing 
System, The tractor feed printer accepts mailing lists, prints checks, invoices, and 
standard or customized business forms. Plus, it will print not only alpha and numeric 
characters, but also all of the graphic characters in both normal or reverse, so you 
you can add emphasis to parts of your printout. Varying character size allows you to 
create headlines and titles. And programmable line spacing means a perfect 
match-up on your customized forms. You can set left and right margins, page 
length, justification, and decimal position as well. $795.00 


APPLICATION SOFTWARE 

WORD PRD 4 PLUS state-of-the-art word processor. Best seller of all word processors for 
the Commodore computer Check these feature* Exceptional text editing, inserting, deleting, 
margin control, tab setting, tkreumem storage S priming, global search & replace, 
automatic page numbering, repagination, ability to link fifes of text to produce long continu¬ 
ous documents, subscripts, superscripts, boltflace type, vanbfe pitch, varible line spacing, 
exit fo basic, pause start print tram any page, view documents on screen for appearance 
prior to final printing. Now add simultaneous input/output math functions and ability lor 
multi-user syterns and you can see why it sells best.$450,08 

mm WQRDCOATT ED.$395.00 

500010 GZZ The Irtla Wizard. 395.00 

580030 Tail Preparation System... 495,00 
580031 Person a I Ts* C a Ic u I a I nr_69.95 


900040 I n formal ion Retrieval and Manage¬ 
ment Aid ... .. $495,08 

500848 Dew Jasei Purl folio Manapmnnt 
System.149.95 


For additional software for your Commodore order a copy of... 

COMMODORE 
SOFTWARE 
ENCYCLOPEDIA 

Contains a complete listing of the 
software available for Commodore 
computers plus a brief description 
on each program and available 
sources 


STORES CD MJT ACCEPT MAIL QIUDEPE 

MAILORDER 

P 0 BOX 220SY CULVER CITY, CA 90230 


PHONE ORDERS (213) 641-4064 


OTHER COMMODORE COMPUTERS, PERIPHERALS AND SOFTWARE. 


C( M4{i l i H 16 K R A M, 40 column x ?5 line C RT dteptey. terminal siyted keyboard * ith separate mime' ic pad nnd graphic keys i 996 On 
CBNMtMGG I UK 3AVI, 43 ttikimn CRT display, typewriter styled keyboard wish sejHiate numeric pad 995.no 

EBhHfliiS 9 32K RAM, -ID HWumn CRT dismay, terminal slyled keyboard with septate numeric pad and graphic keys 1196 DU 

CBNI4G32 0 3?K RAW -3D railumh CRT diSp&y. typfflrlller Styled keyboard With separate numer pad 1295 OG 

GSMMlilZ 32 K RAM, 8G cotwm CFtT display, business keyboard wilh separate nmrierlc fwd and new screen udihy lunctians I7S5 UU 
CBM494Q intelligent 5!V mnti-lteppy dual tinw win 343x byte nei user storage tjss.att 

CB Mil Did nteTligenl 5'v minMtoppy dual drive witii wer S5UK byte nel user storage Itfl&.fttl 

CAKUOZ? BO coimtin dot matrix printer with iiirms iiariiling tractor teed Full PET graphics. and vanhte line spacnxi 795 GG 

C9M4GID Voice Synthesuw, realares phoneme sylbesis rm vecabulary cDnsmrdkte rather than digdal latbniquK 395.BQ 

C« Mb (HO High performance 300 BAUD IF F F nier l.iriid rmniMn leaturfte uncinate Scleptecessing comnniTneal ion 2T9.96 

C0NIC2K Cassette tepuyaulpui unit id use win PEF/COM computers 95.00 

IEEE ti IEEE Use mis cable when connecuns more lhan one peripheral iFinpiiy and Printed m any PEL'CHM compute* 49.9S 

PET N IEEE U$e ibis cable ip twriMl ymu fle^sy *» Mrmlu-’ te any PETlCBM computer 39 HS 

SOFTWARE 


mm 

Pascal [kevelppmenl Pkg 

S235.atl 

321004 

Treasure Treve or Games 

S9.35 

I9DDZD 

A$$nmblm D^ynkrprifwnt Pkg 

09.95 

321906 

Balfluy 

9.95 

321005 

Basic BASIC 

14.9 5 

321 DOB 

Draw Poker 

9-95 

521040 

StrathptytK BASIC 

U3& 

321009 

BJacKjack 

9.05 

IZIDSti 

Pel Pilot 

14.35 

32 VOID 

SfxacetiighU&piaicetalk 

995 

T00010 

Galaxy Cite (disk 

49.95 

321011 

Spacetiek 

9.95 

371001 

kfivefsaVNiimber Reverse 

995 

321035 

Boiling/ A wan 

9 95 

371002 

Die! Planner/Biorhylhm 

1 4.35 

321041 

Backgammon 

9.95 


IK Ml HALS i Please add 75t per manual for steppingi 

3Zlall4 Ilsurs Bnlirtnei ttiauil 8 kk 4.D geared to teaching the tencticins anti capabilities at the Rn. I6n®id 32 nlermmai styled keyboards 
Can also be a supplement lor CBM model IBB and 32B with typewriter slyted keyboards 4 9.95 

SZQ.fi77 CBM Usir Gu<di CBM features me d«suriLib'd in an casy-lo-undef stand, in:-itechnical maunei 7.95 

37(1939 CBM Prlnlir MiiuiI 4022 applies Id Tractor Feed Printer Model 2E22 Tins manual cwilams ah theflfffliwtiiti ymineeu to cberA 

ait. connect arid operate yttup printer T.95 

32(15 ys a'.i" f lappy Disk M i null lor £9-46. f 04 0 ltd 90 5 0 contains tee information you need to connect and operate an ilr-cpvs ? 9 5 

320 5 2 4 MG5 H irdwart M ipual telle yon hdW the65 XX tamlly ot m icroprgcessnr dnps (pne I Inn amd I IWi iupunrl ctups rieudcd B.O 5 

3295Z5 MD5 FriEramminj Manual Ibis manual i£ deslgiiod la -work m cpiguncltah wilb tee Hardware Manual wn-ch describes I>e basic 
hattiwarE con&klor^tnin wtien using the MOS TschiKilpgy. Inc micnKumpuier lamily B.flB 

33911 lb Tii PET Miialtd is a cotlectitiii pi discoveries about Ucmmotibre Computers, now and why teey work and how I c use these taels to 

wile better programs and perform mote mreresting lunctions 11,95 

999020 Litrery bI p ET 5 ubn-j rinaa nsak-us 1li« (KAuHifi ui wr-inua an applied I ions pfogram considerably easier rpi llie average CemmwKn e 

19.35 


RKpul'im dJle Srmp. -nims ate subjec! In |rni lal t PJnl inspnixalr -:r iv^ns 

SIm i> row tMi limn MiH [lute mtuiy We wterfi ite cqhr iu uhshlntie 

VISIT A STQHF NEAR YOU TODAY - We Slack » Inrije sel&ctiim of Technical tienks-, Bis crate Cornpnncnls Integrated Circuits. Test bnuinmcaf and Elccl rnmc Supplies. 

ATLANTA 

3330 Piedmont Rd. N.E 
Atlanta, GA 30305 

(404J 261-7100 

CULVER CITY 

11Q8G Jefferson Sivd. 
Culver City, CA 90230 

|Z13) 390-3595 

HOUSTON 

2649 Richmond 
Houston, TX 77098 

(713) 529-3489 

PORTLAND 

1U5 N.E 82nd Ave. 
Ponland, OR 97220 

(503| 254-5541 

SANTA ANA 

1300 E, Edinger Ave. 
Santa Ana, CA 92 705 

(714) 547-8424 

SUNNYVALE 

1054 E. Ei Caminn Rrial 
Sunnyvale, CA 94087 

(406] 243-4121 

TUCSON 

4513 E. Broadway 
Tucson. AZ 857 11 

|602| 681-2348 


Circle 26 on inquiry card. 
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EAST COAST 
COMPUTERS 

P.O.BOX 295 

WHITEHOUSE STA. NJ 06689 


VERBATIM 5” DISKETTES.22.00 

MEMOREX 5" DISKETTES.21.00 

PLASTIC BOX.3.00 

LEEDEX MONITOR.107.00 

16K MEMORY KIT.35.00 

CAT MODEM.144.00 

ATARI 400.47900 

MX-80.45900 

TPS-80 16K MODEL III.85900 


TRS-80 is a registered trademark ol 
Tandy Corp. 

TERMS: MASTERCHARGE, VISA 
CHECK. MONEY ORDER. 

U S. FUNDS ONLY. NJ RESIDENTS 
ADD SALES TAX. ADD 5% FOR 
SKIPPING AND HANDLING. 


Circle 161 on inquiry card 


COMPUTER 

CASSETTES 


LENGTH 

10 PACK 

100 PACK 

C-IO 

7.00 

63.00 

C-20 

8.50 

77.00 

C-60 

12.00 

108.00 

C-90 

15.00 

135.00 


CASSETTE 

DUPLICATION 

Software Duplication for 
TRS-80, Apple & Atari. Com¬ 
pleted cassettes are guar¬ 
anteed to load. For info call 
(305} 898-3382. 

ACTS AUDIO, INC. 

2304 E Robinson St 
Orlando FL 32803 


Circle 3 on inquiry card 


REWARD 

The Best 

Computer Game Program 

If you don't have the very best program for 
games such as Chess p Checkers, Back¬ 
gammon, Bridge, Go, etc; we aren't inter¬ 
ested 

- but - 

If you do, then we are interested in talking 
with you and helping you turn that program 
into profit. We are a high technology com¬ 
pany which markets the very finest in elec¬ 
tronic games, and would like to hear from 
you. 

Respond by sending a letter describing your 
program and why you consider your pro¬ 
gram to be the best, to: 

EXTEMPORE, INC* 

2301 Ohio Drive 
Plano, TX 75075 
A tin: J. Gray 




fiu QURj.n-y cnthPonEirrs 

1LIJDER, 


<)T Sys ten,* 1 € 4K, m .WBC76S. S"DRS, J Zm 

QT SBC2/4MJ: ZSQA* *22$ qT I/O* 2 S 2pA$T 225 
qT Clock Calenders 110 RAM 16 45H2 AST IK 
RAM 65 m\z BsnktfT 210 mi 16 6 RAM 65 16K 
Boards avail, in 34Hz CMOS low powr design 
RAM 65 CMOS BANKET 259 RAM 16 CMOS AfiT 249 
GOD BOUT ELECTRONICS ALL AST BOARDS [CSC CaH 
CPU Z GMlz, Msk l t (2)KAM 20 32K, Inter- 
facer I/II* CFM 2.2, Special for 1557 

CPU Z 4Mte AtT EMI 229 ONJD95f«& IM4 229 
Disk 1 m BIOS DMA 386 CHTO0 v/Dl 135 
System Support 1 308 4*Hz 9511[8231) 235 

Interface I or II 194 Interface^(5) 467 

Interf&i-eTifI)port5 547 Spectrum color 308 
RAM 17 64K Static 1088 RAM 20 321: 347 

Enclosure 2 Desk 643 Enclosure 1 RK 697 
Televideo 920 C 710 Televideo 050 950 

Air^iex Dialogue 30 795 An^iex Dial 80 9S0 

EPSON MXBO per 473 IMB6400 64K 740 

Systems Group 2800 Series Conputer Board? 
CPDZBQQ 2BOA DMA 599 CPCZB10 280A 395 

FDC Disk Gontr DMA 416 FDC Disk Ctr 370 
ALL BOARDS IN THIS AD ASSIMBLED 5 TESTED 
SLUDER ACCTC PJOG 100 WORD STAR 300 

All Prices Siinject to Mininun Ship- 

pine 53., fluLsidc USA J10. Airmail for Bids 
CfM%nd 20O^re Registered Trademarks of 
Digital Research and Ziloe Inc-Respectively 

—-— --PDDpOiCqSl “— 

iHE5tnrif\STEe c* 


■ "U4 IlHb 


i 


Circle 353 on inquiry card. 



Circle 12 on Inquiry card 



COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT 
WARE {pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14 ,h ) pages. Classified ads are 
only TO* per word and are indexed for 
easy and fast location. Subscription; 
$10 a year t 12 issues. Money back 
guarantee Sample copy, $1.50. 

cnmpuTeR shopper 

P.O. Box F-14 
Titusville, FL 32780 
{305) 269-3211 

MasterCard or VISA subscription orders only, 
call TOLL FREfc 1 BOO &2S 6050 Ex 184 


Circle 80 on inquiry card. 


CP/Mi>«t68XX 

-CROSS-SOFTWARE 
including source code in “C” 


ASSEMBLER FEATURES: 

2-pass absolute assembly 
Full instruction set. Motorola-compatible 

Free-formal Input 

Unlimited length labels 
Arithmetic expressions in operands 
Sorted symbol table output 
Intel formal hex oulpul 

PACKAGE A6BOO ... MC6800/MC8e02/MC680S 

PACKAGE A6B01.MC68O1/MC6603 

PACKAGE A60Q9 ...MC6809 

B" soft-sectored disk format, w/manual ... SI00,00 

0" Nodh Star disk format, w/manuat.S10Q.00 

Manual and lisling alone...S 85.00 

{Wisconsin residents please add 4% tax) 

introl corps**, 

S47 W Virginia St. Visa and 

Milwaukee, wi 53204 Master Charge 

[414J 27G-2937 Accepted 

CftMIs a trademark ol Digital Research 


Circle 191 on inquiry card. 



ALPHA MICRO USERS: Are you looking 
for professional quality word processing at 
an affordable price? Ours is easy to use, 
with a well-written 110 page manual which 
has many examples, and an on-line help 
facility. It finds spelling errors and typos 
with an on-line 70,000 word dictionary and 
helps you correct them. The screen editor 
has global search it replace, block move, 
wraparound, file merge, and virtual 
memory to edit large documents. It can do 
proportional spacing, bold printing, 
underlining, form letters, tables, fancy titles 
with page numbering (even in Roman 
numerals), centering, table of contents, 
sorted index, and automatic hyphenation 
using the dictionary, and MUCH MORE! 
S599 and worth it! Available on floppy. 
Hawk, and Phoenix disks. (Add $100 or 
S4O0 for Hawk or Phoenix, respectively, or 
supply your own). Manual alone is $15. If 
you have questions phone us at (408) 
496-0855- Toxen Computer Systems, 950 
Meridian Ave., Suite 34, San Jose, CA 
95126. 


Circle 401 On inquiry card 


16-k 8/1795 

M__E__M__Q__R V 

RAM $ JOOR5 

4/762oo ns 8/17.95 s 190 
21 74l3oo nsfif/^7. 25 $2.35 
4 764ioo ns $2700 s 2700 

Eproms JOOftS 

2716i5vH5ons $695 8/6.35ea 
2732( 5vVi5ons $1775 8/1500™ 

n CH/FSjj. 

& DALE 

all Chips are fully guaranteed 
Add $Zoo Sh ipping&Handli ng 
COD $2.oo r Wash, residents add 
5.4%SalesTax 

CHIPS&DALE, P.O. Box 31607 
Seattle Washington Zip98103 
1-206-524-9J 26 _j 


Circle 59 on inquiry card. 
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What’s New at John Bell Engineering, Inc. 


HARDWARE 



6502 JBE I Micro-Computer 

John Beff Engineering is announcing their JBE f Microcomputer. This computer is 
available partially or fully populated or as a bare board. The fully populated version 
includes: 


27 T 6 EPROM (with monitor & tiny basic) 


1 6502 CPU 

8 

2M4 

4 6522 VIA (8 Parallel Ports) 

2 

2716 

I AYS-1013 (Serial IfO Port) 



The partially populated version includes: 



I 6502 CPU 

2 

2114 

1 6522 VIA (2 parallel ports) 

1 

2716 


I AYS-1013 [Serial I/O port) 

Both versons include sockets for 4 2716s or 2732s, 8 16 pin sockets for I/O interfacing 
and a DB25 connector for RS232. 

All address and data lines, power supply, RDY. interrupts, DMA, phase 1 & phase 2 
docks, read/write, reset and NMI and IRQ are brought off the board to the 50 pin 
connector. 

This board also features power on reset and cassette interface. 

Documentation indudes 6502 programming manual and complete documentation for 
the 6522 VIA. Also included is documentation for interfacing with JBE A-D and D-A 
converter, solid state switches and EPROM programmer. 




81030C Fully populated assembled & tested S 349.95 

81-03GM Partially populated assembled & tested 5 249.95 

81 -0308 Bare board (includes documentation) 5 09,95 

2716 EPIOU with monitor $ 19.95 

2716 EPROM with tiny basic 5 19.95 


EPROM Substitution Card 


Speech Synthesizers 


EPROM Expansion Card 


B®8 


I is board looks like RAM to the Apple® II and like 
1 EPROM to the computer being programmed. It 
|tures 2K or 4K of RAM and emulates a 2716 or 
32. A 24 pin ribbon cable connects the computer 
|ng programmed to the EPROM sub. board. 

cumentation rncludes disk with basic & pascal 
|rty routrnes including save, write, CMP, error 
eking Complete Source Code User Manual also 
|fuded. This board allows you to test programs 
hour burning your EPROM, Three control lines 
the board are used to control the computer 
ng programmed (reset etc.), 

B5K2 Kit'2K RAM SI 49.95 

B5K4Kit'4K RAM SI 59.95 

B5A2 Assm. - 2K RAM ST 59.95 

B5A4 Assm. - 4K RAM S f 69.95 

on Cable with Connectors S 9.95 


JBE's Speech Synthesizer for the Apple® II 
uses the Votrax 5001 Phoneme Synthesizer, 
The SCOl phonetically synthesizes con¬ 
tinuous speech of unlimited vocabulary. The 
SG01 contains 64 different phonemes and 4 
levels of inflection accessed by an 8 bit code. 
Requires 10 byteVsec for continuous speech. 
The board has an audio amp for direct con¬ 
nection to an 8 Q speaker. 

Documentation includes disk with basic user 
programs, phoneme chart & a listing of 
coded words to help you get started. 

^Because of the high cost of the 5GQI at 
this time, it will be sold separately. This way 
as the price goes down we can pass the sav¬ 
ings on directly to you, 

81 -088 Assm & tested S 79.95 

8 M 20 Parallel Input 

Speech Synthesizers 589.95 

(On board power supply, wall trans. ind.) 

SC-01 Phoneme Synth, 

(Call for current pricing) 



JBE EPROM Expanderforthe Apple II holdssix 
5 volt 2716s for a total of 12K bytes of ROM, 
This board takes the place of the on board 
ROM in the Apple. It is software switchable by 
the same technique used by the Apple® N 
firmware card. Solder jumpers are for reset to 
the Apple ROM or 2716s on the card. 
(EPROMs available separately). Use JBE 
EPROM programmer and parallel I/O cards to 
program your EPROMs, 


8I-07GK Kit 
81-070A Assm. 
81-O70B Bare Board 


549.95 

559.95 

539.95 


John Bell Engineering, ixc. 


«] 


ALL PRODUCTS ARE AVAILABLE FROM JOHN 
REDWOOD CITY, CA 94064 * ADD 6% SALES TAX IN CALIFORNIA 

(415) 367-1137 


P.O. BOX 338 
ADD 5% SHIPPING & HANDLING 
10% OUTSIDE U.S.A. 


VISA 


BYTE July 1M1 465 
































COED 

CRT ORIENTED EDITOR 


\ POCKET COMPUTER NEWSLETTER / 

\ P.0. BOX 232, Seymour, CT 06483 / 

• for Data General System*. 

RDOS (DOS) and AOS ( MP/OS}. 

■ faster fo use, faster and more powerful 
than: EDU, SPEED, UNEDIT and SED. 

• Includes limited source code, complete 

users manual, function key template 
and 1 year support. 

• Non Data General Termina/ support. 


FOR POCKET COMPUTER USERS! 

1 ! Niwt «nd FreJtitl R**irw* | I 

b»|rahifliln| T J pi ft 

\\ Tul«r tail If 

1 \ Cuilamlilnf Veur Unit J / 

Slorl C*l» If 

l . F r □ c 13 c a t Program | f 

1, ttchnleal fittallf J j 

■ i Ifltldt lalormplioi , | 

Applkalloa Fommi 

—and- 

*750 for single CPU license 

Contact: 

41 132 E. St., #3B 

yV^iCRO Davis, CA 9%16 

ZJ Ietric 75a ,g 355 


O YES! Sign me up as a charter 
subscriber. Enclosed is my 
$20♦00 for 10 issues. ($24 
to Canada. $30 elsewhere.) 

□ Not sure* Enclosed is $2 for 
a sample issue. 

SyMtvm for 


Name 

Data General Compel lt* 


Ad d r 

City/St _ ,Zip 

Circle 237 on inquiry card. 

C 

circle 306 on Inquiry card, 

TXL 

TXL is a complete software package 
which interfaces your microcomputer to 
the Western Onion Telex II network. 


Before You Spend 
Thousands’ On A 

Personal Computer 

GET THE FACTS! 

Using an FCC approved direct connect 
modem, TXL allows your computer to 
act as a Telex K terminal for both incom¬ 
ing and outgoing messages. 


NLF.E. DATACOM PRODUCTS 

P.O. Box 2524 

Leucadia, CA 92024 

Incoming messages are automatically 
received, acknowledged, and written to 
disk storage. These messages are flagged 
with the dale and time ofreception. 


Enclosed la a check for 

to cover my order for_copy(s) of 

'So you want lo buy a computer" 

At $2.95 per copy. 

MAILGRAMS AND TELEGRAMS can 
all be created, edited, and sent from 
your computer by using TXL. 


PRINT CLEARLY 

NAME_ 

Call, write, or Telex for more info: 


STREET 

CAWTHON SCIENTIFIC GROUP 
24224 Michigan Avenue 
Dearborn, Michigan 48124 

PH: {313) 565-4000 

TELEX: 810-221-1265 


CITY 

STATE_ZIP DEFT: BYTE 

Allow 4 lo 6 weeks for delivery 


r DISCOUNT ’ 
PRICES 


on 


CENTRONICS * CROMEMCO 
LEAR SIGLER ■ NORTH STAR 
DIABLO * HAZELTXNE, ETC, 

• NEW, FULL WARRANTY 

• QUICK DELIVERY 

• Hundreds of Satisfied Customers 


> Call for DISCOUNT Price List 


DIGITAL DATA SYSTEMS, r. 


i55T NWtiSih Avenue. Pli«un»n. FL 3331-3 

1305} 792 3290 


OUR 8TH YEAR OF SERVICE^ 


Circle 118 on Inquiry card. 


CUSTOM DESK 


• Puts Keyboard ai Proper Height 
Reduces Fatigue 

• Ample Space for Computer, 
Pnnter. Disk Drives 

• Locking File Drawer tor Manuals 
and Reference Material 



Not included m ibe puce Computer Disk 
Drives Printer & Cnair hut available as options 
Call or wnle lor details & prices __ 


Eke Ironies Application Services 
3125 Ludlow Cl,, San Jose, CA 95148 
(40S) 274-7864 


Circle 141 on Inquiry card. 


— Discounts Discounted — 

We Feature 

CP/M — Osborne — Rejas — Forth 
Micro-soft — Micro-Pro — 

MicrO'AP — Fortran - S-Basic 


Special Feature Packages 
CP/M — Peachlree Programs 


General Ledger- 

J Acct. Rec.- 

Acct. Payable— 
Pay Roll- 


Inventory— 
Mailing Address 


$1250.00 
Plus— Sales Ta* 
Hus — Shipping 


This sale terminates when this ad doses. 

Act Now. 


VVJTfr fn^T Out ffft t.Jlatog 


PACfFIC DISCOUNT 

SOFTWARE 



3204-A Production Avenue 
Oceanside, California 92054 
Telephone (714)439-6201 


6800 Family 
Software 



SOFTWARE: WIZRD multi fa Skin 9 DOS edllor. 
□s&efnbJer. C.PL/W, PASCAL. fOUTRAN, 12K BASIC 
FIRMWARE: FANTOM iTiOnitOr/cteb ugge r. MATH 
long integer and trading point. 4K Industrial 
BASIC 

CROSS SOFTWARE: Assembler, pt/w. linker, 
moth/science, stmuloJor 

Wlnlek Corp. 

W I V T V If 1fl01 ^ 

ti in 1 liK lorpv^riE. im47SOJ 
- J17 742 8«e 



Circle 297 on inquiry card. 


Circle 426 on inquiry card. 


Circle 305 on inquiry card. 





















































DEALS □ OEALS □ DEALS 


OUR BUYERS ARE IN 
CONTACT WITH EVERY MAJOR 
SUPPLIER AND O.E.M. 

BUY HERE AT 1000 PIECE 


1 


1m Bf ffig MICRO 

IVI. S±l. SALES 


QUANTITY PRICES 

ALL MERCHANDISE 100% 
GUARANTEED! 15 DAY FULL 
CASH REFUND! 


JUST HOT STUFF 


POWER SUPPLIES 


If you can beat these 
prices we will be tru iy 
amazed. OEM's at 500 
lot pay more than this. 
Call or write for full 
spec, sheets. 




DISK POWER SUPPLIES 

PRIAM — SHUGART—CENTURY —MICRGPOLIS 

+5V @ 9A I-SV@.8A 

[+24V @ 7A 

| US-384 f 89-QO 

SHUGART -5 

>1 EM Al\l 5 — ft 

API BV-" 

+5V0.5A 

+12VP.9A 


US 340 

33.50 

+5V P 2A 

+12VP4A 


US-323 

56.25 

SHUGART- 

SIEMANS — i 

CDC 8” 

+5V @ IA 

-5VP.5A 

★24V @ 1.5A 

US-205 

52 50 

+5V @ 2A 

-GV @ 5A 

+24V P 3A 

US 206 

63.00 

+5V 9 3A 

-5V P .6A 

+24V @ 5A 

US-162 

69.00 

+5V P 1.7A 

-5VP1.5A 

-1-24 V @ 2 A 

US-272 

69.00 

+5V @ 2A 

H2VP.4A 

-12VP.4A 

USHTAA 

37.50 


TELEVIDEO 950 

Televideo 950 -$950.00 
Televideo 912C- 665.00 * 
Televideo 920C- 720,00 
ADDS R-25 - 710.00 

Also have 920C, SO ROC, 
HAZELTINE, etc. What 
we don't have is room on 
this page. Call Toll Free 
SOD number for prices. 



C-ITOH PRINTER 
$499.00 

Look closely at the 
photo and sea other 
adds in this rag at 
$995.00, Perfect units, 
warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. 



S-100 CARD EXTENDER 
$12.50 

(Gold Contacts) 


As long as there is a 
price war, we will fight 
your battle. Compare 
at your local Dept, 
store and buy U$ MICRO. 



MEM0REX - VERBATUM - WABASH 

BASF FLOPPIES 

BOX OF 10 ONLY: 


5V r 

SOFT 

$2.65 eaT 

BY*' 

HARD 10 

2.65 ea. 

5 V' 

HARD 16 

2.65 ea. 

8" 

SOFT 1 D 

3.25 ea. 

8" 

SOFT 2D 

3.85 ea. 

8“ 

SOFT 2DDS 

5.00 ea. 




11 EDISON DRIVE * NEW LENOX * ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SA TURD A Y 

fILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30p.m. 

TERMS: Prepayment — C.O.D. up to $100,00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check 
to clear before shipment. 


SI-MOD (KIT) 

$189.00 


i; musk-* 



Complete S-100 12 Slot Computer. Ample 
system power with regulated power for drives. 
Excellent for Subsystem or Hobby use. 

4 hours to build. {6 conn. Intel., less fans) 


DUAL DRIVE SUBSYSTEM 

$995.00 

$195,00 w/no Drives 

If this looks like a Lobo 
Drive System, don't be 
fooled. Just because it 2 SHUGART 801R 
looks like ona, works like POWER SUPPLY 
one, smells tike one, and tastes like one 
doesn't mean it has to cost like one! 


4 


TWIN VERTICAL DRIVES 

5" $550.00 - 8" $980.00 

Attractive, convenient 
and compact Two Drive 
Mass Storage includes 
Power Supply, Drives, 

Cabinets and Cables. 

Double Sided, Double 

Track available too! $145,00 Kit (Less Cable) 




Z-80 CPU (KIT) 


The first time this 
world popular CPU 
offered in Kit. 2 serial, 

3 parallel, CTC, EProm 
Z-80 at 4 mhz. Software 
buad rate, etc. (less Prom & cable) 



$212.00 


EXPANDABLE RAM 

*SPECIAL*SPECIAL*SPECIAL* 

This Es the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agree return for full 
refund. Bank Select 
by extended address 
lines or 1.0. 4QH. 



★ $389.00 A&T* 


U$ - D$K $255.00 


Double Density 8" and 
5" Disk Controller 
disigned for S I00 IEEE 
standards. Uses Western 
Digital 1795, 1891 
2143 Chip Set, 



FANS $14.95 


0 


These are brand new, 
in the box fans. Not 
noisey bearing pullouts. 

Never again at these low prices! 


3-1/8' 


4-5/8' 


4116s 


Expansion 16K Dynamic 
RAMs for Apple, TFtS-80 
S-100 systems. T,L. Mustek 
Intel, Call for manufacturer. 


$3.25 

200 NS 


21148 A$2.95 


One of the world's two j 
most popular STATIC 
RAMi Factory prime 
tested units. Sold in lots of 8 only. 
FUJITSU, HITACHI, etc. 



200 NS 


$4.25 


TMS-4044 
MM- 5257 
INTEL 2147 250 NS 

CMOS Version $4.50! 

The other of the world's most popular STATIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't last! 


2716s 

2708s 


$7.50(450 NS) 
$6.95 (450 NS) 


Remember when 2716s were $60.00 and hard 
to get? These units are so beautiful It's hard to 
part with them. But we will, for a small price. 
Guaranteed) 


SHUGART DRIVE 
8" 801R 

$395.00 

851R $585.00 


8 ' 


Manufacturer had 
too many, buys at 
1000 place rata, 
sales dropped, so we goTem, Fantastic buy, get 
them while they last! Full warranty. 


SIEMANS DRIVE 

8 " 100-8 __ 

$375.00 

Very Special Price on 

these SR AND NEW current production units 
Add $10.00 for Extended 1 Yeer Warrantee! 


SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


INTEL 

8251 $4.95 

8255 $6.50 

VERY POPULAR 1.0. CHIPS 
BY LEADING MANUFACTURER 




























































THE AE-B 5 SINGLE 
CARD COWPUTEH FOR 
DEDICATED COWTHOL 


the AE-SS wilb the many lealures listed twkiw »S ideal lor de¬ 
dicated control application^ since all the necessary restores are 
pravltted on board Even the mteriupt central toflic *np space lor 
custom eleclromcs It prrwiclad so as to further reduce develop¬ 
ment costa &o save lim* with Ihe simple KJiuTrfjn and discover 
I he AE-0S. 


Standard 

■ Standard 6 MH£ BOSS MPU wilh serial peM 
' 22 programmatle hldtfactional 1(0 pins 

■ 2S6 tjylee of RAM 

■ 14 twl crystal controlled counlertlimer 

J Up to *k EPROM (accepts 270&. 2716 or 27321 

- Provisions (Or 190 wire wrap sine tor various sockets and 
connectors 

- On-hoard jtimper definable logic allowing easy combining ot 
interrupt requests for the A hardware rnlerrupti 

■ 6 by 6 inches with four 3ri& inch hol-es (or easy mousing 

■ AssemtHed and tested SI 79 00 singles 


Optrnnat-an antra 

■ 22 programmable bidirectional WO pms 

- 1260 by tea oF RAM 

- 14 bll cryatali controlled c&ynterftimer 


Celt today lor more Iplormafion. Phone: 614-221 30*50 
AdrwJf Electronic*. |p*r., 5 Em t Long SIimL Suite 1011 
Columbus. Ohio 41215 


Circle 5 On inquiry card. 


ONE DISEASE 
YOU CAN’T 
CATCH! 



HUNTINGTONS 

DISEASE 

NATIONAL HUNTINGTON'S DISEASE ASSOCIATION 
Suite 501. 1441 Broadway 
New York. N Y 1QQ18 
213-966-4320 



THIS 

is only one 
oi hundreds 
of unusual 
values . 


Atari 800 16K - S78S Get your 
FREE 

TOLL FREE CATALOG 

1-800-343-8124 loda v' 

Dept C 

245A Greal Read 
litllelon- MA 
01460 



M 

<■ - > 

Radio Shack's 
Color Compuler 4K ■ $310 

TOLL FREE 
1-800-343-8124 



THIS 

Js only one 
of hundreds 
of unusual 
values 
Get your 
FREE 
CATALOG 
today \ 

Dept. I 

245A Great Road 
Littleton. MA 
01460 


☆ BARGAIHSix 

Measurement Systems 

64K Ram Board $480,00 

64K Bank Select Board $650,00 
(compat, WAlpha Micro, Cromix) 
CPU Z80, 2 Serial I/O $285,00 
Floppy Disk Controller $300,00 
Shugart SA 801R Drives $400,00 
CP/M 2.2 S11G-00 

Dysan Diskettes (S,S.-D.DJ £63-00 
4116 Ram chips each $3-00 

MC 3480 chips each $7-00 

All orders are prepaid cashiers check 
or MC-Visa- Add 5% for shipping & 
handling, California residents add 6% 
sales tax. Write for more information 

# Micro-Spot Electronics 

1234 Co Him Avenue 
Orange, California 92667 


Circle 243 on inquiry card. 



L T rpu< (r.ut Iftmbto* W 
■ «P U l i r H l ll niKimk). 


TERMS: cnf<x up. visa. ™ c cj □ gw h« m m 


COMPUTER-AID 

11M OE LAVIHA SANTA flAHHARA, CA 93t0l ! ?64-3077 


C0NTR01-Z 

SINGLE BOARD Z-flO* COMPUTER FDR CONTROL USES 


Circle 70 on inquiry card 




Circle 71 on inquiry card. 


TRS-80* TI-99/4** 

New ready-to-run interactive programs 
and subroutines in basic or fortran 
for 

Ed u ca t to n -S ci e nc e - Astro n omy- 
Mathematics - Forecast i ng-Stati sti cs- 
G rap h i c s- Cu rve F i tti ng - F i nan ce- 
Music Analysis and Synthesis- 
Linear System Solutions 
Listings are well commented and most 
programs convert easily to 
other machines 
Write tor new free catalog. 
Custom programming available in 
Basic , Fortran and Assembler 

BENCHMARK COMPUTING 

SERVICES 

P,Q. Box 385 
Providence, Utah 84332 

VISA MASTER CHARGE 

■Trade Mark copyrigm Tandy 
Corporation 

"Trade Mark copyright Texas 
I nslru merits 


AVAILABLE NOW! 

THE INTERNATIONAL 
MICROCOMPUTER 
SOFTWARE 
DIRECTORY 

ONLY J28.95 + $2.95 post. 
5000 entries, cross-referenced 
by machine, O/S, application, 
vendor and program name. 

Phone or write for details. All 
major credit cards accepted. 

IMPRINT SOFTWAHE 

US - 420 South Howes St., Ft. Collins, CO 
&0521 Tel 303 482 5574 
UK * 16 Milton Avenue, Highgale. London N6 ■ 
Tel 01 348 3996 


Tirr-T** AS nn innulrv r.Ofrl 


Circifi 154 on inouirv card 


























































ADDS VIEWPOINT 
TERMINAL $629.00 




S-100 PRODUCTS 


QUALITY BAM FROM SYSTEMS CROUP 

• Z-80 4MHZ operation with no wait states 

• IEEE compatible Liming - 200ns 4J 16's 

• Factory assembled, tested & burned in 


DMB64Q0 64K.$749.00 

DM6400 64K (shown). 545,00 

DM4S00 48K..,,,,520.00 

DM3200 32K. 495,00 


CPC-2810 



CONFIGURE A COMPLETE S-IGO SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 

• CPC 2810 (shown) Z-S0A processor board 
(4MHZ) with 4 serial & 2 parallel 

ports..$369.00 

■ CPC 2813 - same as CPC 2810 but 2 serial 

ports only....$345.00 

■ FDC2801/8 * 8” floppy disk controller 

board, up to 4 single/double sided drives, 
single or double density. $349.00 

• INO-2804 - 4 channel serial I/O.$329 00 

• CRA-1GG - CrombC adaptor board, .$ 45.00 

CALL US FOR OUR MOST 
CURRENT PRICES! 


• Trademarks of Cromemco, Inc. and 
Wabash Tape Corp. 


■ Detachable keyboard weighs only 2 lbs, 

* I10-I9 t 200 Baud - RS-232C 

* Cursor control keys - audible tone 

* 24 x 80 characters - 12" screen 

* 14 key numeric keypad 

* 7 switch selectable character sets 

* Addressable cursor 

* 2 position screen tilt 

* Normal or reverse video 

* Half or zero intensity 

■ 3 function keys (six functions) 

* Lightweight (22 lbs, with keyboard) 

■ Switch select block nr underline cursor 

* Switch sdcct blinking or steady cursor 


16K MEMORY 
EXPANSION KIT 
$29.00 

For Apple, TRS-80 keyboard* Exidy, and all 
other systems using 4116 dynamic rams or 
equivalent. All IC's are prime Mitsubishi MK 
4118-3. 

* 200 NSEC access, 375 NSEC cycle 

* Burned-in and fully tested 

* 1 fuil year parts replacement guarantee 


wabash 


S'* or 5 Vi " flexible diskettes certified 100% 
error free with manufacturers 5 year limited 
warranty on all 8" media. Soft sectored in tilt- 


back* boxes of 10, 

(Add $3,00 for plastic library cases) 

8*' single sided, single density.......$29.95 

8" si ngl e sided * dou ble density....__ 37.95 

8" double sided, double density.... 48.95 

5 Vi " single sided, single density. . 27,95 

5 Vi ’ l si ngle sided, doubl e density . 29,95 




BETA 32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE 
EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS —■ 

AIM 65 KIM SYM PET S44-BUS 

* Plug compatible with the AIM-65/SYM expan¬ 
sion connector by using a right angle connec¬ 
tor (supplied) mounted on the back of the 
memory board, 

* Memory board edge connector plugs Into the 
6800 S44 bus, 

* Connects to PET or KIM using an adaptor 
cable. 

* Reliable, dynamic ram with on board 
transparent refresh. Looks like dynamic rani 
but costs less and uses a fraction of the power 
of static boards. 

* Uses + 5V only, supplied from the host com¬ 
puter. 

* Full documentation. Assembled and tested 
boards are guaranteed For one full year. Pur¬ 
chase price is fully refundable if board is 
returned undamaged within 14 days. 


Assembled with 32K Ram.$349.00 

& Tested with 16K Ram. 329.00 


Rare board, manual fle hard-to-get parts. . 99,00 

PET interface kit. Connects the 32K ram board to 
a 4K or 8K PET. Contains: interface cable, board 
standoffs, power supply modification kit and com¬ 
plete instructions...$ 49,00 


ROCKWELL AIM 65 



8” DISK DRIVES 


Shugart 801R..$390.00 

NEC FD1160 (double sided).$595.00 

Memo rex MRX-101 8" Winchester 
style* bard disk drive, 

10 megabytes.. ONLY $2,200.00 


AIM 65 w ith IK ram.. 

AIM 65 with 4K ram. 

AIM power supply..... 

Professional AIM enclosure... 

Budget AIM enclosure_ 

KIM enclosure,,.* 

SYM enclosure... 


3425.00 

485,00 

125,00 

169.00 

50,00 

40.00 

30.00 


TERMS: Minimum order $25.00. Minimum 
shipping and handling $3.00. Calif , resident? 
add 6% sales tax. Cash , checks. Mastercard, 
Visa and purchase orders from qualified firms 
and institutions are accepted, Product availabili¬ 
ty and pricing, are subject to change without 
notice. 

INTERNATIONAL ORDERS: Add 15% to pur¬ 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
wilt he delayed , Excess funds will be returned 
with your order. AH prices are U S. only. 



COmPUTER DEVICES 


1930 tu.com ns ave. 

OARAGE, CA 99668 
(714)633-7980 














































Circle 327 on inquiry card. 


Fine Software Tools in C 


The Toolbox 

list print that missing source listing 
xref cross reference C programs 
sort alphabetize by alt or part of a line 

and more 

All programs are in portable Whitesmith C 
Source code or £T floppy with users manual 
is 460 ($45 before 1 |u!v) Specify RXffl or 
CP/M format 

The Toolsmith 
Dept BYTE 
PO Box 22511 
San Francisco 
California 94122 

RT-11 is A trddpmarV nf DlgUdl f qgipmetlt Corp 
CP'M is a trademark of Digital Research 



FACTORY PRIME STATIC RAM CHIPS 

2114 Super Low Power 

200ns 1Kx4.£ 2.90 

6514 CMOS 300ns. !Kx4 £ 6.90 

6116 CMOS 200ns. 2Kxfl £22.50 

Add $5.00 Handling on Orders Under $20000 
FArTHftVPBIMF From tl« same shion»nls usefl'in 
rmnuni rnimc ^ M IX Professional quality boards. 

32KB STATIC RAM CAROS 
for ttlfl SS50 and SS50C BUS 
(16KB - $298.12), (24KB - 348,14} 
_(32KB - £396.15)_ 

I 64KB BATTERY BACK UP 
N CMOS RAM CARDS 

Two independently addressable 32KB 
blocks, each with extended addressing. 

(56KB - £994.56), (64KB » £1 QBE.64) 

2MHZ 6809 56KB SS50 SYSTEMS £2498.29 

DISK SYSTEMS AVAILABLE 

Gimix 

1337 W. 37th Place * Chicago, IL 60609 
(312)927-5510 » TWX 910-221-4055 

The Company that delivers. 

Quality Electronic products since 1975, 

SIMiX* and ghost* are Sflgisiereo Trademarks oi GfMix INC, 


Circle 398 on inquiry carp 


Circle 158 on inquiry card. 


iNSIANT PLATEN 
for 


EPSON MXBO_PAPEK TIGER 

CENTRONICS..... DATA SOUTH 

MALIBU. v .,., .ANADEX 

You can use the INSTANT 
PLATEN to print Letter HeeuJ 
Business Cards, Christmas 
Cdirds, Single Invoices, etc 

This device will alJ pw the 
you to Lise inexpensive 
newsprint in single sheets 
-f or- d ev e 1 o p men t print ciu t s. 

INTRODUCTORY 

OFFER 

*7.50 EACH 2 FOR *12.50 

Include *1.00 Tor postage 
and handling 

NO RISK MONEY BACK OFFER 

COMPUTERDOM...DEPT BFC 

P.O. 8V5 HONTEREY CA 93940 


TRS-80 COLOR USERS! 

SOFTWARE AVAILABLE 

Monitor Program 520.QQ 

Cassette based with memory examine/ 
alter, list, dump, load terminal mode, 
breakpoint, baud rate change and other 
commands, I6K BAM only. 

6&09 Disassembler $20.00 

Cassette based with output to screen or 
port, memory list and ex a mine/ alter, 16K 
RAM only. 

Other programs available. 

Send for free catalog. 

Michigan mpidente add 4% sales lax 
Send check or money order fo: 
MC'VISA accepted 

MICRO PROCESSOR SYSTEMS, INC 
37060 Garfield 
Mt. Clemens, MI 40043 
(313) 263-9440 


SMALL QUANTITIES AVAILABLE 


STOCK COMPUTER 

FORMS 


•CHECKS 
•INVOICES 
• STATEMENTS 
•SPEED-O-GRAMS 
• BILLS OF LADING 
•PURCHASE ORDERS 
• LEGAL SIZE PAPER 

STOCK PRINTOUT PAPER 
STOCK COMPUTER LABELS 

(9%" CARRIER AVAILABLE / 

PRICE MARK LABELS - STENCILS 

discount data forms, rite. 

407 EiSElTHOUJER LROE SOUTH 
UOmSflKD. ILLinOIS 6 0KB 
(312) 629-6850 

Call or Write lor Pnces & Samples 



CircIe 399 on inquiry car'd 


Circle 240 on inquiry card. 


Circle 125 on inquiry card 


POCKET COMPUTER 


Programs In BASIC 
For The Home, School & Office 

Brand-new practical tested ready-to-run 
software for the TRS-80 or other BASIC 
micro. For businessmen Profit Computer 
For teachers Grade Scoring. For the home 
Mortgage Loan 47 more! BU-pages £9.95 

MURDER IN THE MANSI OH An if Other Computer 
Adventures \ nPocket-BASIDfortfteTRS-80 

10 brand-new exciting tested reedy-to*run 
game programs for the pocket computer, or 
any BASIC micro, including Saturn Death, 
Lost Safari, Buned Treasure, Black Pearl 
and more, 64-page book £5,95 

PROGRAM WORKSHEETS StTsheet pad £2,95 
Send check p!us£1 shipping each item to: 

ARCsoft Publishers 

BOX 132 X 

Woodsboro. MD 21796 


Circle 29 on inquiry card. 


SAVE 90% 


You CAN save up to 90% 
by building your own 
Micro or Minicomputer! 
If you can read - you 
can do it. SO DO IT! 

FREE DETAILS 

DIGATEK C0RP 
SUITE E0 

E7E3 Id. BUTLER DR- 
PHOENIX AZ flSDEl 

You CA_N afford a 
Computer of your own 


Circle 322 on inquiry card. 


MICRO-COMPUTER - 
COMMUNICATORS, INC. MC Z 

ANNOUNCES The introduction oJ the Consumer 
Referral Index lor The Microcomputer Industry, 
We need additional vendors, now 1 
The Consumer Referral Index can help maintain 
and enhance your current mark el penetration as 
well as open previously undefined markets re¬ 
trained by bud gel limitations, lack of research, 
distribution and/or consumer awareness. 

MC* is dedicated to bringing ' “know-how'' of 
Micro-Computer hardware, software and ser¬ 
vices to the general public Ihrough RESEARCH, 
ANALYSIS. AND REF FERAL 
In addition to the Consumer Referral Index, MC^ 
provides other services lor consumers and ven¬ 
dors including (he development oi sales and in¬ 
structional aids (computer-aided and video). 

For more information contact 

MICRO COMPUTER 
COMMUNICATORS, INC. NIC? 

10064 Borgman 
Huntington Woods. Ml 48070 
1‘800-521-0334 Exl. 507 
1-800-482-4242 Ext. 507 (Mich, only) 

'Applications tor the Consumer Retorral Index subject to 
review 



Circle 328 on inquiry card. 






























































COMPUTERS 


gtiJTN 


data 

systems 

List 

$2895 

OUR PRICE 

$2295 


TERMINALS 

TeleVideo 


PRINTERS 

CENTRONICS 


SUPERBRAIN 

Bv INTERTEC 


$679 

$799 

$999 


739-1, List $995. $769 

704-9 RS232.$1495 

704-11 Parallel .$1569 


Intertube III List $895 $729 


COMFUTERS 

JNHOIESAII 

rp.o. Box 144 Camillus, NY 13031 

(315)472-2582 

Wosl Hems in stoch lot unnwdiate deliver^ factory sealed cartwR 
wr-'MI tatty warranty NY5 rRidents add appreciate sales lax 
Prices do nflt include shipping VISA and Master Ch&rflt add 
COD Of den vcqurre ft 1 * deposst Prices suhfKi to change without 
notice 


Soroc 120 List $995 $639 

IQ 135. $719 

140.$994 


TI810, List $1895 $1489 

DISK SYSTEMS 


zenith™ 


INTERTUBE III 


Thinker Toys Discus 2D $939 

Dual Discus 2D.. . $1569 

Discus 2 4- 2, List $1549 $1259 

M26 Hard Disk, List $4995 $3949 


MORROW 


W/64K Dbl Density, List $3495 $2595 
W/64K Quad Density, List $3995 $2995 

CROMEMCO 

SYSTEM THREE 


64K List $7995 OUR PRICE $6395 

NORTH STAR 

HORIZON TWO 


Horizon 2 32DD List $3095 $2289 

Call for In test North Star rind 
fntcfSystem Prices; 


Circle 91 on Inquiry card. 


BYTE JuJy 1981 471 






















































ONE BOARD CP/M SYSTEM! 

only $750 
Afism., Tested 
& Burned-In 
for one week 


* 8 H by 1 2 inches 

* 10 MHZ 8085 CPU 

* 64K RAM 

* 3 RS-232 chsnnelfl 

* 8272 Floppy Disk Controller 

* Handles Singl^Doubie Density 

* One to Four Drives, 801 ft or 

85DR, 



Documentation 515. 

CP/M Floppy Disk Operating System 5150 
Cheek or Money Order 


C 


autocontrol I 


11744 WesLline Industrial Drive 
St, Louis, MO 63141 
(314) 432-1313 



AC-85 CP/M® SYSTEM 

Aesm.» Tested 
& Burned In 
for one week 


Features: 

* One board 8085 Computer 

- 2 - SA800K* |1.2 megabytes) 

■ CBIOS Diskette 

* Installed and wired in a cabinet with 
P/S and Fan ready to plug-in 

* Manual 

* 1W Wxir'-BxHTH 

* SYSTEM with 2 SA850R (2.4 mbytes! 


$2750.00 

CP/M Floppy Disk Operating System *150 

Check or Money Order 



* CP/M Is a registered trademark of 
Digital Research r Inc, 



INDUSTRIAL CROSS¬ 
MACRO ASSEMBLERS 

written In FORTRAN IV 

New.two pasi macro assemblers for all popular micros can 
be run on arty general-purpose computer with standard 
FORTRAN Each assembler supports macros, conditional 
assembly, and relocatable ob|ect code. AH the original 
mnemonics and addressing modes, many assembler dir¬ 


ectives. long error messages and more Produces 
printed assembly listing, and object code hie 

PROGRAM MQ FOB MACH INF FKG PRICE 

MASMfrffEJ WCifiDQO 3500 

MASM6KP WCiffje 400 

MASMMEH MCAMS 400 

MASM6901 MCMOf 350 

WA5M&9W MC6W0 3M 

masmasoj mcu*m its 

MASJh»« BHQ/BDtt 330 

MASJrtIBCJ COPief« 300 


Fuckuqfli iikImIv 4»I*iM um'i rrtqmiHTl. pr in I kJ loom iiiltng t**|l 
>:rnFni™i»f*d I. «aui£* art rtiagr»oin lap*, and IbM i Sol Wat* Svppprt 
S*rvK* Cord dockt olvn jura.labl* Q H k, inqumi, pfrvlitd. 


IDM 


intelligent devices of mlnnesota 

p.Q. ban 492 arvpk », mn. 55301 


Circle 36 on inquiry card. 


Circle 37 on inquiry card. 


Circle 190 on inquiry card. 


MEMOREX 

5V«" Floppy Discs 
SAVE 40% complete list. 

Prices per box of 1 0 

One efde, §gl dens. 24*60 
Same with buttling 27.20 
One side, dbl. dens. 27.80 
Two sides* dbL dens. 34.30 

Specify soft. 10 or 16 
herd sectors 

Add $2.00shipping - Michigan add4% tax 
Pay by check „ Master Charge or VISA 

LYBEN COMPUTER SYSTEMS 
(313) 777-7780 
27204 Harper 
St. Clair Shores, Mi 48080 


ZEN is HERE 


FAST SCREEN EDITING 
for CP/M & NORTH STAR 

OPEN PROGRAMS WITH SOURCE FILES 

ZEN ‘ often you vary fa»i screen editing without line 
numbers, You are in control and ZEN may Ob reas 
seen bled Ip change or. add CUStem team re) Gift 
system and return without lost mg the hie. Justify even 
old disc files to any line length. Save, append, find, 
print A much more, With ease. Monitor function's are 
built in, extensions can be added A 32K. system with 

consol* it neceuan 1 but atidresubte cursor It not 
required. 

CPM version lor 1.4 thru MPM releases. uSS« their 
assembler and hoe command convent ions which can 
include multiple command lines 
North Star DOS versions have a disc assembler, an 
extensive monitor and some Sane utilities. They use 
the NS. line editing conventions. 


Specify version e 
ZEN2.1 B” SD SS CPM 
ZEN2.2 5" DO NS CPM 

Disc and Manual 575 
CA residents add 6% 


ZENt 1 5 ’ SD NS 2000 
ZENt. 2 5" DO NS 2000 
ZENt.3 5" DO WS0>O0 

Manual Slone 115 
Send check to: 


ZENRAD CONTROLS CO 
157S A.P.S. 

Santa Barbara CA 93103 



GAE's PP-Serles EPROM Programmers plug 
dIrecMy Into any vacant EPROM socks! and 
allow you 10 transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required All timing & eonirol sequences are 
handled by the programmer. Each unit In¬ 
cludes Internal DC to DC switching regulator, 
ZIF socket and 4 It. ribbon cable terminated 
wilh a 24 pin plug. Programmers are available 
for all EPROMs from 2700 9 thru 2532 s. 

Oliver Advanced Engineering, Inc, 

676 W Wrfson Aue „ Glendale, CA 91203 
(213)240^0080 or Teiex 194773 
' PP SERIES PROGRAMMERS 
_ See us at NCC, booth 77Q _ 


Circle 213 On Inquiry card. 


Circle 435 on inquiry card. 


Circle 284 on inquiry card. 


PRINTERS 

BASE 2 


80 OB 

5585 

950 

$699 

APPLE IMF. 

$140 

OHIO AT A 


vBO 

$ CAU S 

p 82 

$ CAU S 

EPSON 


MX-90 

$ CAU $ 

MX-70 

S CAU $ 

AHAC0M 


ISO 

$ CAU S 

“PttASf mo 7* to*$* h* m t?m ms to <t*m- 

| TECHNICAL INNOVATIONS | 

P.0. BOX 903 

JUUSBORO, 

OR 97123 I 

| 503-648-6423 | 


ZAS 

Z-8000 

SOFTWARE DEVELOPMENT 
PACKAGE 

A professional Z-9QQG assembly language package 
now available for 80fl0 a Z-80 based microcomputers 
which use 1 he CP/H" orisiS-h- operating system, 

The package Includes: 

AG Full featured relocatable cross assembler 
tMO j ses zilog syntax, supports segmented and 
nan-segmented code, symbol names to 64 characters 
26 direeli ves. IncludIng nested condlUonat assembly, 
"include" filea, and named program, date and absolute 
sections. Output*: object and listing files, 

7\ VC TasK D" Powerful linker you’ve 

Z.LrV aver used! Sections can be combined in any 
order and optionally "locsted' - at fixed address. ZLK can 
also handle complicated overlay arrangements 
~7i n Objec! Loader Loads an absolute object Ilia 
LLUlfir execution by a Z400Q CPU on the bus. In¬ 
cludes host OS Interlace. 

ZAS, ZLK, ZLD CPJiH *395 
ISIS-41- S495 

Manual Only.. *25 

Supplied oo Single Deni I ty 5 M Disk 

CPJM- OflliilflWMrtn. Inc 1S&II' imeiGarp 

Box 4S Flacirvllte, CO 41*30 


W 

WESTERN 

WARES 



DATAPOINT 

1134 Oitkiftt Systsmi 


16k Processor with Four Diskettes 
(1 Megabyte). 80 CPS Molrix 
Printer. Nationwide maintenance 
available. 

$2,645 

SOFTWARE AVAILABLE 
DISK OPERATING SYSTEM 
SORT UTILITY 
ISAM UTILITY 

ALSO AVAILABLE FOR 1750 EACH. 

A. P. A/R, GENERAL LEDGER. PAYROLL TIME 
ACCOUNTING. AND INVENTORY 


AMERICAN COMPUTER EXCHANGE 
100 N. MAIN ST. BOX 52 
CHAGRIN FALLS, OH 44022 
216-247-2103 


Circle 384 on inquiry card. 


Circle 423 an inquiry card 


Circle 440 on Inquiry card. 





































1858 Evergreen Street, 


Duarte, California 


Phone 213-357-5005 


page 


DIGITAL INC. 


*■ ■ \ 
f * <S 4 


INSULATION DISPLACEMENT 


RIGHT ANGLE HEADERS 





.... 




Pin* 

tC ^ 


Pins 

Part No. 


10 

IDH10SR SO IDH10WR 1.75 

x x#. .m 

10 

IDE10 

3.25 

20 

<DH20SR1-25 1DH2QWR 2.75 

' .1. .4 

20 

IDE20 

3.50 

26 

IDH26SR 1jB5 IDH26WR 3.60 


26 

IDE26 

4.05 

34 

IOS34SR 2-15 IDH34WR 4.15 

: 4 :- 1 

34 

IDE34 

4.05 

40 

IDH40SR 2.50 IDH40WR 4.90 


40 

IDE40 

5.65 

50 fDHSOSR 3.15 IDH50WR 6,15 
EJECTOR EARS .25 EACH 


50 

IDE50 

5.90 

PIN “D” CONNECTORS 

rlj 

k 

SOCKETS 




W 



§*#?* 

t •••#■* 


r 

i 


Style 

Pen# 


SOLDER STYLE 

Male 

DB25P 

,2.25 

Female 

DB255 

3.00 

Hood 

OB25C 

1.10 

INSULATION DISPLACEMENT 

Male 

IDC25P 

4.95 

Female 

IDC255 

5.25 

Hood 

IDC25C 

1.35 






CARD EDGE 
CONNECTORS 




10 

20 

26 

34 

40 

50 


Pin No. 

IDS10 

IDS20 

I0S26 

IOS34 

IDS40 

IDS50 


~ ii - 

- - * 

SfrM -■ ' ■■ *tT 

■ •• •• f J 



Conductors: Solid Color 

Color Coded 


10 ft. 

100»t 

10 ft 

iooh. 

TO 

Z90 

17*00 

4.00 

30*00 

14 

3.40 

23.60 

5.00 

42.00 

16 

3,70 

27.20 

5.60 

46.00 

20 

4.40 

34.00 

7*00 

60.00 

24 

5.00 

40,30 

8*00 

72.00 

26 

5.40 

44,20 

6,60 

76.00 

34 

6*00 

57*60 

11.00 

102*00 

40 

7,00 

66*00 

13.00 

120*00 

50 

9.50 

35,00 

16,00 

150,00 


CABLE PLUGS 



Stain 

Relief 

■ 


1 


1.25 

.25 

• • : : : ; 

. 




2.02 

.25 

....J, :x:J'-1 

Pins 

Part No. 


2.65 

.25 

■f *■' f 

14 

IDP14 

1.25 

3.50 

.25 

'■ 

16 

IDR16 

1.40 

4.05 

.25 

■■ ■ 

24 

IDP24 

2,25 

5.06 

*25 

1 1 ' 

• ' ¥i 

40 

IDP40 

3*65 


_ 

-5'' x. 'If; ■ 


WIRE KITS 


1 Length 

100/Bag 

500/Bag 

IK/Bag 

Length 

100/Bag 

500/Bag 

IK/Bag 

2.5" 

SI.25 

$3.58 

$ 6.19 

6,5” 

$1.92 

$6 44 

$11.81 

3.0" 

1.30 

3.86 

6.78 

7,0” 

1.99 

6.76 

12,44 

3.5" 

1.37 

4.15 

7.37 

7.5” 

2,08 

7.07 

13.09 

1 4.0" 

1.42 

4.44 

7.94 

8.0” 

2.14 

7,38 

13,73 

4.5" 

1.48 

4.74 

8.54 

8 5” 

2.18 

7.69 

14.36 

5.0" 

1,54 

5.04 

9.13 

9.0” 

2,24 

8.11 

15.01 

5,5" 

1.56 

5.38 

9.72 

9.5” 

2.30 

8.32 

15 65 

6.0" 

1.65 

5,66 

10.31 

10 0” 

2.39 

8.71 

16.28 


Kit No, 1 

S9 

J5 

Kit No. 3 

$32 

.95 

250 

3” 

100 

4*/a' 

500 

2W* 

500 

4Vz" 

250 

3Ya” 

100 

5" 

500 

3” 

500 

5" 

100 

4” 

100 

6" 

500 

3Ya” 

500 

5Yt" 





500 

4" 

500 

6” 

Kit No. 2 

$24*95 

Kit No. 4 

£59. 

.95 

250 

2 W ’ 

250 

5" 

1000 

2Ya” 

1000 

414" 

500 

3” 

100 

SYa" 

1000 

3" 

1000 

5” 

500 

SYa” 

250 

6" 

1000 

3 Ya" 

1000 

5" 

500 

4" 

100 

6 Ya" 

1000 

4” 

1000 

6" 

250 

4 V?' 

100 

7” 








Kynar precut wire. AU lengths are ovefail, including 1” strip on each end 


rvyiicu yivyut »»rut luiiLjii uf\y uvoiuri, n ty " wu ijj v" i 

tpiors and lengths cannotbe mixed fqr quantity pricing Choose from colors 
Rpd, Blue, Black, Yellow ^V^hite, Green, Grange,"arid Violet J 


t ,■? # ■ *: . r ■ * ■ ........ ; *• ■ 

_ 

■ ■ . .. 

I 

■ 

“ORDERING 


* ’r” J*! 5 f : i 

' laiBI . 




. .. : 


INFORMATION: 


■Orders under 125 includ 
■All pn&paid brdws ! ‘ 
■Visa, MC 6 


:& cod s t 


“NEW” WIRE WRAP SOCKETS 
FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 
MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 

Ska Quantlty/Tubs Price «-* Prlce/Tul 

GOLD PLATED CONTACTS 


TIN PLATED TAILS 


#« P 


; xi ip.jrif 

; 


i •• . 


7 • - 4 •» : "4 I 

Jr*.; 

>Write or c«M forl981 catalog 

ID Sockets 

Vector Board & Bins t ■ 4 
Bishop Drafting Aids 
. GK Toots 
I * BM I DC Crimp Connectors 

| I • m & I , > - • X .. £ 

p#4 .. #£* - 4 ... ■ m m * * 

I 

L_ : • : -: y . 



3 Level closed entry. 

RN Side Wipe contact design gives 
twice the contact area for high reliability. 

MR s a m 


8 

52 

.41 

21,32 

14 

30 

.47 

14.10 

16 

26 

,51 

13.26 

18 

23 

.70 

16,10 

20 

21 

.87 

16.27 

22 

19 

.94 

17.86 

24 

17 

96 

16.32 

26 

15 

1.25 

18,75 

40 

10 

170 

17,00 


•FOR REFERENCE. MUST BE 
ORDERED IN TUBE QUANTITIES 


TOLL FREE 


M;i.y : ii !ii4i i i i iyj:iBiJ.i.itj.Mgi i 




































NEW! for 
the '89 from 


MAGNOLIA fl 

MICROSYSTEMS 


DOUBLE DENSITY 
DISK CONTROLLER 

for both 5V4" & 8" drives 

only $595 complete 

including CP/M™2.2 

MAGNOLIA MICROSYSTEMS. INC. 
2812 Thorndyke W.. Seattle 9B199 
1206] 285-7266 [800) 426-2841 

CP/M is a trademark of Digital Research 


RS-232 PROBLEMS? 





LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER¬ 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE¬ 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 47SfMEND0TA, IL 61342 


Budget 

Software 

For as little as 
15% down you can 
have custom design¬ 
ed software, write 
BUDGET SOFTWARE, 
8517 Nestle Ave., 
Northridge, CA., 
91325 or phone 
(213) 701-0734 
8:00 - 6:00 (pst) 


Circle 216 on inquiry card. 


Circle 40 on inquiry card. 


Circle 46 on inquiry card. 


H8 OWNERS 

APU+I ARITHMETIC PROCESSOR CARD 

• ADDS POWERFUL MATH 
CAPABILITY TO Hfl 

• 32 BIT FLOATING POINT 
OPERATION 

• 16 AND 32 BIT FIXED POINT 
OPERATION 

• ADD. SUBTRACT, MULTIPLY 
AND DIVIDE 

• TRIG, LOG, EXP. SQUARE 
ROOT AND MORE 

• BASIC AND ASSEMBLER 
SOFTWARE PROVIDED 

• FULL DOCUMENTATION 

• ASSEMBLED AND TESTED 

• VISA AND MASTER CHARGE 
ACCEPTED 

New Reduced Price 
$345.00 

CCM, inc 

P.O.BOX 2308 RESTGN VA 22091 

Phone ordera (703) 620-3403 


Che Cime machine 

M FOR YOUR 

Inppkz 


REAL TIME CLOCK 
AND CALENDAR 



*135 


introducing an Intelligent reel time Clock 
and calendar peripheral for the Apple lit 

■ R ead and set ti me routm e9 i n 2 K EP R QM driver 

■ Counts seconds, minutes, hours, days, days or 
week, month and years. 

* Six date formats Including; 12-JUN-1901 

* Two interrupt programs In EPROM. 

* Niead battery and applications diskette. 

* Basic, Pascal, and Machine language 
compatible 

FOR FR£E BROCHURE CALL (801) 436-4839 


r-'-tf 

)Cv "■ 


REATIVE 


Gy Safi H9TF Dtv 

, ^ 

— ...- s 


ESOTWBL1TED BT 
Th* COMPUTER ROOM 
1JJ7J Sgglh Mam Sluder 
S4» L>k« City., Uleh M14 
:0m 1 4BA-403S 


-TRADEMARK OF APPLE COMPUTER CORPORATION 


ADVANCE High Quality 

COMPUTER & AUDIO 


are manufactured to the highest possible 
standards usmg 5 screw high-strength 
she Ns which will give long life to your data 
cassette. Unconditionally guaranteed or 
your money back 

Credit Card Buyers May Call 
7 T 4-277-2540 


Length 

lOPach 

50 Pack 

100 Pack 

CIO 

5 7.00 

530,00 

S 55.00 

C-20 

5 8.50 

S37.GQ 

5 70.00 

C-62 

532 00 

555 00 

S 95.00 

C-92 

$16.00 

574 00 

S 135.00 


WHOLESALE INQUIRIES WELCOME 
Please allow 4-6 weeks for delivery UPS sJirpment 
in continental USA included We can noc shjp to 
P O boxes CA RESIDENTS ADD 6% SALES TAX 
Please send check, money order or your VISA or 
Master Charge number, with expfratjcm date, to 

Advance Sargam Corporation 

4290 Rueda Drive 
San Diego, CA 92! 24 
(714) 277-0330 or (714] 277-2540 


Circle 61 On inquiry card. 


Circle 105 on Inquiry card, 


Circle 9 on inquiry card. 


H-8 H-89 Z-89 

V“8 VOICE 
SYNTHESIZER 


ALL NEW MODEL H 


EASY TO PROGRAM —— EXCITING TO USB 

NOW CLEAR INTELLIGIBLE SPEECH WITH 
tIN LI II IT BO VOCABULARY 

FULL SOFTWARE SLPPORT fiAWSS,UTILITIES 
ENGLISH 'TYPE AND TALK 1 FOREIGN 
LANGUAGES AND MORE 

USES THE LATEST IN SPEECH TECHNOLOGY 
WITH, “automatic" INFLECTION 

KIT* 249-95 

V"fl * 349-95 Assembled / Tested 

MI-8 

822 E. County Rd, JQ 
Ft, Collins, Colo, 80525 


FREE CATALOG 


Phone orders: (303) 669-4>16 
Enclose Jh2,QQ for voice Sample cassette 


floppy disks. 

From the inventors cl magnetic recording laps 

111 BASF 

100% certification ■ every single disk Is tested 
at thresholds 2-3 times higher than system re¬ 
quirements. f 0 ^ 100% error-lree. 

Immediate off the shelf delivery.. .one box or 
quantity orders welcome. 


SPECIAL INTRODUCTORY OFFER!’ 


THIS MONTH 
ONLY! 


10 


% 0FF 

OUH LOW 

DISCOUNT PRICES 


CALI OUR ORDER DESK NOW! 805*985*2793 

MASTERCARD — VISA - C.O.D. 

NATIONAL DATA SUPPLIES, INC. 



BQ48 IN CIRCUIT 
EMULATOR 

* Up to 1 1 Mha Real Time Emulation. 

* S-1G0, CP/M compatible. 

* Emulates 6035, 8039, 8048, 8049, 
8748, 8040, 8050. 60C48 CMOS. 

■ Unlimited number of breakpoints. 

■ Single Stepping by Instruction Cycle. 

MlCE-48 comes on one S*T00 type board 
with a ribbon cable that plugs into the 
user's microprocessor socket. The price is 
S950.00 and it includes Alien Ashley's 
MACROASSEMBLER. (213)451 5382. 


SIONUM SYSTEMS 

726 Santa Monica EJIvd, 
SANTA MONICA, CA. 90401 


Circle 102 on inquiry card. 


Circle 274 on inquiry card. 


Circle 352 on inquiry card. 












































THE STAR MODEM 

From Livermore Data Systems 


RS232 MODEM 

IEEE 466 MODEM 

RS232 CCITT 
IEEE 488 CCITT 


SALE $135 

SALE $199 

$170 

$280 


STAR Modem is the price performance leader with a lull 
2 YEAR FACTORY WARRANTY 


We carry Apple 11+ from 
Bell & Howell 



PROGRAM YOUR OWN EPROMS 
Branding Iron for PET/CBM $79 

EPROM Programmer with software for all ROM ver¬ 
sons. Includes all necessary hardware and software to 
program or copy 2716 and 2532 EPROMS. 

Papers Mate Word Processor $39.95 

PET/CBM lull featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer Includes in¬ 
tern commands, floalrng cursor, scrolling, etc. 

FLEX-fT LEDataBa s e for CB M/PET $60 

Random tile handling system with Report Writer and Mail 
Label Handier By Michael Riley 


REVERSAL (Spracklen) 32K Apple 

28.00 

Super FORTH 48K Apple 

40.00 

Energy Miser - 32K Apple 

24.50 

Data Manager (Lotus) 24K Apple 

40.00 

HistO' Graph (Boyd) 48K Apple 

24,50 

Daia-Graph (Boyd) 48K Apple 

40.00 

Apple II User's Guide (Osborne! 

1200 

Introduction to Pascal fSybex! 

10 30 

Pascal Handbook. (Syhex! 

12,00 

Graphics Cookbook for Apple 

9.90 

Musical Applications of Micros (Chamberlin) 

20.00 

Basic FORTRAN (Coan) 

7.25 


KMMIUI Pascal for PET S75 

Subset of standard Pascal with true machine language 
translator for faster execution 16K with tape or disk. 


EAflL for PET (disk file based) $65 

Editor, Assembler, Re locator, Linker to generate relocat¬ 
able object code. 


FORTH for PET/CBM or Apple $65 

A lull-teal ured FORTH with extensions conforming to Forth 
Interest Group standards. Includes assembler, siring pro¬ 
cessing capabilities, disk virtual memory multiple dimen¬ 
sioned arrays, floating point and integer processing. 


MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 

SPECIAL 
$1195 



Has all intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified Character gen¬ 
erator for alpha, numeric, and symbols. Characters can be 
rotated in 4 orientations, and can be 16 sizes Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interface, tl x 17 paper. 


SPECIALS 


EPSON MX 80 PrlRlir 


EPSON MX- 70 Prlnlir 


STARWRfTER Daisy Wheel Printer 

$1445 

Centronics 737 Printer 

725 

NEC Spin writer 

2500 

Diablo 630 Daisy Wheel 

2150 

Leedex Video 100 1 T Monitor 

135 

ZENITH DATA SYSTEMS 


Z19 Video Terminal (factory assem.) 

729 

Z89 with 48K (factory assem.) 

2150 

SYM-1 

209 

SYM BASrl BASIC or RAE-1/2 Assembler 

85 

KTM-2/80 Synerrek Video Board 

349 

Seawell Motherboard - 4K RAM 

195 

Seawall 16K Static RAM - KIM, SYM. AIM 

320 


6502 
6502A 
6520 PIA 
6522 VIA 
6532 


745 

6.40 

5.15 

6.45 

790 


2114-L20O ns RAM 
2114-L300 ns RAM 
2716 EPROM (5 volt) 
TMS 2532 EPROM 

4116-290 n$ RAM 

S-1QO Wire Wrap 


10/6,95 50/6.55 100/6.15 
10/7.95 50/7.35 100/6.90 
10/4.90 50/4.45 100/4.15 
10/6.10 50/5.75 100/5.45 
10/7.40 50/7.00 100/6.60 
3.75 25/3.50 100/3.25 
315 25/2.90 100/2.65 
9.90 5/9.45 10/8.90 
20.00 
a for 24.00 
2.65 




DISK 

SPECIALS 


CBM-PET SPECIALS 

X Up to $375 trie merchifidisi 

oy 



CASSETTES - AGFA PE-611 PREMIUM 

High output, low noise, 5 screw bousing, labels. 

C-10 10/5.65 50/25.00 100/48.00 

C-30 10/7.30 50/34 00 100/66.00 

All other lengths available Write for price list. 



<C* toll owing CBM-PET Wms, 


FREE 

8032 32K - 80 Column CRT 

$1795 

375 

8050 Dual Disk Drive - 950,000 bytes 

1795 

375 

4016 Full Size Graphics Keyboard 

995 

170 

4032 Full Size Graphics Keyboard 

1295 

260 

8096 96K - 80 Column CRT 



2040/4040 Dual Disk Drive - 340K 

1295 

260 

4022 Tractor Feed Printer 

795 

140 

GBM Voice Synthesizer 

395 

50 

C2N External Cassette Deck 

95 

12 

Used CBM/PET Computers 


CALL 

VIC Personal Computer 

300 

25 


SCOTCH (3M) $V*” 10/2.85 50/2.75 100/2.65 

SCOTCH (3M) 8" 10/2.90 50/2.80 100/2.70 

Verbatim 5Y* M 10/2.45 50/2,40 100/2.35 

(add 1.00 for 5Vi" Verbatim plastic storage box) 
Verbatim 8" Dbl. Dens. 10/3.45 50/3.35 100/3.25 
BASF 5 ft" 10/2.60 20/2.50 100/2.40 

BASF 8" 10/2-65 20/2.55 100/2 45 

WE STOCK MAXELL DISKS 

Diskette Storage Pages 10 for 3.95 

Disk Library Cases 8 r - 2.65 5^-2.15 

ATARI 800 $745 

All Atari Modules 20% OFF 


A 


WRITE FOR SYSTEM PRICES 


ATARI EDUCATIONAL PLAN wm* for ditm*. 


*** EDUCATIONAL DISCOUNTS *** 

Buy 1 PET/CBM Computers, recalve 1 FREE 


WordPro 3+ - 32K CBM, disk, printer 
WordPro 4+ - 8032, disk, printer 
OZZ Data Base System tor CBM 8032 
VISICALC for PET or ATARI 
BPI General Ledger. A/P, A/R for PET/CBM 


4 PART HARMONY MUSIC SYSTEM for PET 

The Visible Music Monitor, by Frank Levinson, allows you 
to easily enter, display, edit and play 4 part harmony 
music. Includes whole notes thru 64tbs (with dotted and 
triplets), tempo change, key signature transpose, etc, The 
KL-4M unit includes D to A converter and amplifier {add 
your own speaker) 

KL-4M Music Betnl with VMM Program 359.90 


Programmers Toolkit - PET ROM Utilities 
PET Spacemaker II ROM Switch 
2 Meter PET to IEEE or IEEE to IEEE Cable 
Dust Caver for PET 
IE EE-Parallel Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 
The PET Revealed 
Lbrary of PET Subroutines 


250 

385 

335 

170 

270 

3490 

36.00 

40.00 

6.90 

110.00 

120.00 

17,00 

1700 


A P Products 15% OFF 
A P Hobby-Biox 15% OFF 


T 


Source Hwfcup over 1000 program s/services 


ALL BOOK and SOFTWARE PRICES 01SCOUNTEO 

The 8086 Book { Osborne) 14.00 

Z8 00 0 A ssembly Language P ragram ming 16,90 

PET Personal Computer Guide (Osborne) 12.75 
PET and the IEEE-488 Bus (Osborne) 13.60 

6502 Assembly Language (Osborne) 14.45 

Programming the 6502 (Zaks) 10,45 

6502 Applications Book (Zaks) 10,45 

6502 Software Cookbook (Scelbi) 9.45 

CP/M Handbook (w/ MP/M) Zaks 11.85 

Practical BASIC Programs (Osborne) 13.60 

Some Common BASIC Programs (Osborne) 12.75 


252 Bethlehem Pike 
Colmar, PA 18915 


215822-7727 


A B Computers 


88 


WRITE FOR CATALOG. 

Ada S1 25 per order lor shippfng. We pay balance of UPS surface clwges 
on all prepaid orders Puces irsied are on cash discount basis Regular 
prices slightly higher 


Circle 1 on inquiry card. 
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SN7400N 

,25 

7400 

' 5N74156N 

.79 

SNH01N 

,20 



SN74157N 

■68 

SW7402N 

3 

SN7472N 

,3 

5N74160N 

.S9 

5N7403N 

.25 

SN7473N 

,JS 

SN 74161N 

.99 

SNM04N 

.3 

5N 7474N 

,3S 

SN741fi2N 

.89 

SN74Q5N 

29 

SN743N 

-49 

SN74163N 


5N740SN 

,35 

5N74J6N 

.a 

SN74164N 

.99 

SN7407N 

,35 

SN/479N 

5.00 

SN741S5N 

.89 

5N7406N 

.29 

5N74MN 

.so 

SN 74166 N 

1.26 

SN7409N 

-29 

SN74B2N 

,99 

5N741G7N 

2.79 

5N74iQN 


5N74B3N 

.m 

SN741J0N 

1.95 

SN1413N 

,29 

SN74S5N 

.69 

S«74]7?N 

4.95 

5N74IJN 

,35 

5NT436N 

-36 

SN74173N 

1.39 

5IV7413N 

.40 

5N74B9N 

L3 

SN74174N 

.99 

SN7414N 


SN74«N 

,49 

SN74175N 

.99 

&N7415N 

-29 

SN7491N 

.59 

5N741MN 

.79 

5N7417N 

,29 

SN7492N 

,46 

SN74177N 

n 

SN-74Z0N 

,25 

SN7403N 

,44 

SN7417SN 

1.49 

SN74HN 

,39 

5N7494N 

-69 

SN7*1JDN 

.78 

SN-7422N 

.45 

SN7495N 


5N74181N 

2.25 

5r\l7fl2SlM 

.29 

SN7456N 

,69 

SN741B2N 

.79 

&N-742&N 

.3 

SN7497N 


SNT41MN 

2,49 

&N7426N 

-29 

SN743KN 

1-48 

SN741B5N 

2-49 

SNI427N 

.25 

SN74107N 

.15 

SN74190N 

3.25 

SN742BN 

-49 

SN/43KN 

-39 

SN74MJN 

1.25 

SN74JQN 

.3 

5N74315N 

1-95 

5N74192N 

■89 

6NT4S2N 

29 

5N74121N 

.39 

SN74193N 

.85 

SN743/N 

.3 

SN74122N 

.65 

SN 74194 N 

.69 

&N743SN 

..40 

SNT4121N 


SN7419SN 

.69 

5N743SN 

-25 

SN7413N 

.49 

SN74196N 

-89 

5NU40N 

.20 

5N7413N 

.49 

SN7419JW 

.BO 

SN744IN 

.99 

SN74132N 


SN7419SN 

1.49 

SNJWN 

-59 

SN74156N 

,75 

SN74199N 

1.49 

5N7443N 

1-10 

5N7414XN 

-99 

SN74221N 

1-26 

&N7444N 

LIQ 

5N74142N 

■3.25 

5N 7425.1N 

.80 

5-N744&N 

.99 

SN74143N 

1.49 

SN74276N 

1.95 

SN7446N 

■79 

SN74144N 

1,49 

SN74279N 

,79 

SN7447N 

.69 

SN74145N 

.79 

SN74283N 

1.49 

SN744SN 

.79 

SN74147N 


SN742S4N 

3.95 

5N.7450N 

.20 

SN74148N 

1,29 

SNM28SN 

3.86 

SNJ453N 

.20 

SN74150N 

1.25 

SN74365N 

,60 

SN7453N 

.3 

SN 74151 hi 

M 

SN74366N 

.63 

5N7464N 

■20 

SN74152N 

,69 

SNMJ6JN 

M 

5N7459A 

.25 

5N74155N 

.70 

SN7436SN 

.60 

^N74MN 

.20 

SN74U4N 

1,25 

SN 74330 N 

1.49 

5N7470N 

-3 

SN7415&N 

,79 

SNJ43&1N 

1,40 

74LSD0 

a 

7AI R 

74CS19J 

1,15 

74 L 501 

-29 



74 LS19J 

1.15 

74LS0E 

-3 

J4LS92 


74LS194 

3.15 

74LS0J 

-29 

74L593 

.75 

74L5195 

US 

74LSM 

.55 

74LS95 

,99 

74L5197 

3.10 

74L5D& 

.55 

74L5S* 

3,3S 

74US221 

1.19 

74LSD5 

-29 

74LS107 

.44 

.45 

74LS240 

1.05 

74LSP9 

-35 

I4LS1M 

74L5241 

3.35 

74LS10 

.29 

74L5U2 

-45 

74LS342 

1,95 

V4L5I1 

.75 

T4L5113 

.49 

HLS241 

pa 

T4L5I2 

.35 

74LS114 

.4(9 

74LS244 

1.95 

74LSI3 

.59 

74L5122 

.19 

J4LS345 

2.95 

74LS14 

.99 

74L5123 

1-3 

74LS247 

1.10 

74LSD 

,35 

74 L SI 3 


74LS24A 

3.10 

74LS20 

■3 

J4L51K 

,56 

74LS349 

[.10 

74LS21 

.35 

/4L5132 


74LS251 

1,49 

74L522 

,35 

74L5133 

-S3 

74LS2S3 

.« 

74-LS2B 

,35 

74 L £136 

.49 

74L5267 

.80 

74LS2? 

.35 

74L5135 

.iJ 

74L525B 


74LS25 

.35 

74 L 5139 

M 

74LS260 

.63 

74LE3D 

-29 

74L5151 

.89 

74L52M 

.69 

74LS32 

,35 

/4L5153 

.as 

T4LS273 

1.95 

74LS33 

.59 

ML53S4 

1.7& 

74LSJ73 

.25 

74LS37 

,45 

74LS3S5 

1,19 

74LSM3 

1.09 

74LS34 

.49 

74LS156 

1.19 

74L5J90 

.99 

74L540 

,3b 

74L5.157 

69 

74LS293 

.95 

74LS42 

,89 

J4LS3S6 

99 

/4LS29B 

1.25 

74LS47 

I 

ALS1&3 

1.35 

74 L 5.352 

i.20 

14L54A 

J.Jt 

74LS3S1 

1-15 

mi m 

1.20 

ML549 

1-15 

74L5362 

1,16 

T4L&3&5 

,75 

74LS5L 

i 

74L5153 

1.15 

74L536S 

-75 

.'4L554 

.29 

74L3364 

1,» 

■-I, 

.75 

74LS55 

.29 

74LS16S 

1.26 

74L5358 

-75 

74LST3 

.45 

74L536S 

l-W 

74 L. 5371 

L.9S 

J4LSW 


74L5369 

1.19 

74 LSI 74 

1,95 

74L&75 

-69 

74LSITO 

2.49 

74 LSI 75 

.89 

74L57S 

M 

74LSJ73 

1.39 

74L53& 

M 

MLS28 

,49 

74LS174 

-99 

74LS391 

2-*9 

74L&S3 

,S9 

74LS175 

-99 

74L5399 

2.49 

74LSfi 

1-3 

T4(_StftL 

2.95 

74LSfiTS 

2.49 

74L586 

.46 

74L51BD 

3.25 

BEL595. 

1,96 

T4L5M 

.59 

74L519I 

1.26 

B1I.S97 

1.56 

74500 

-SO 

74S 


74S241 

1.25 

J4S02 

.50 


745244 

X2S 

74S03 

,60 

745124 

2.49 

745253 

1.45 

74S04 

.66 

745133 

-56 

74SZ51 

1.45 

74506 

AS 

74S134 

M 

74S257 

1.15 

745® 

,50 

74S135 

1.19 

745258 

L3S 

J4£09 

,50 

74 53 M 

1,75 

745260 

.79 

74SEQ 

,50 

745135 

1-35 

7452B0 

2,95 

74513 

^0 

745139 

1,35 

74S287 

4,96 

74515 

.50 

74534Q 

1,19 

745288 

4,® 

T4S2D 

.50 

74S35f 

1-3S 

74S3J3 

1.4? 

74522 

*A 

74S 3 ii 

1.35 

74S 3 74 

3.49 

74530 

J50 

745157 

3,35 

745307 

5,86 

MSJ2 

,66 

745355 

1:3-5 

745471 

19-05 

74534 

,69 

345300 

1.95 

745472 

19.95 

7*540 


74S1T4 

1.59 

HS473 

19,95 

745b 1 

.» 

7*5375 

1.69 

7*5*74 

21-96 

74564 

,60 

74S]ffl 

4.96 

745475 

31-95 

74565 

,M 

745194 

3.95 

74S570 

7.95 

T4S74 

.79 

74SI96 

1.95 

745671 

7.96 

74SU 


745196 

L96 

745572 

19-95 

745112 

,79 

74S240 

2.9b 

745571 

19.95 

745311 

.79 

74524] 

2-95 

J4S940 

3.1b 

74S3W 

.70 

745242 

ia 

7*5941 

115 

CA30J0H 

3.07 

CA—LI WFAR 

CA3089N 

175 

CA3013H 

2.15 

CA3DMN 


CA3096N 

1.95 

CA30S3H 

^.3 

3.25. 

C A3E3SOH 

1.39 

CAM 35 Ft 

CAMMH 

2.48 

1,35 

C A3CB0H 
CA3043N 
CA3DB2N 

1-25 

2.00 

7. DO 

CA3140H 

CA3L60H 

LI'S 

La 

CAJ046N 

LM 

CA306JN 

IjGO 

CA1403N 

.59 

CAMS9N 

L3 

CA3D6GN 

.85 1 

I CA36Q0N 

3.M 


AP PRODUCTS 


DIP JUMPERS 

4 




Dip Jumppn am uhhJ 
Hjrtg wilhir b PC Branl, il 
cnnnecring bfiTAHrl PC Bmrdi. aji'S-W 


XC556R ,2®'* T-ad 5/51 
XCS56G ,200” green 4/J1 
XC556V .2M” y*|inw 4/*I 
XC556C .KB" clear 4/$i 
XCZ2R .2QG” red &M 
XC22G -2»" green 4/U 
XC22Y .300" yellow 4/H 
MV MB ,ir rud */*i 


DISCRETE LEDS 

MVSG ,MS"r*d B/tl I 
XCM9H -125” red 5/$l 
XC2D9G l 125" green 4/$J 
XC2E9V .125" yellow 4/SI 

xcs»n s/si 

XC3J6G .IK" green 4/(1 
XC526V .ESS" yellow 4/SI 
XC526C ,m u Clear 4/H | 


KC1I1H .190" ted S/(! 

XClIiS JJff' green 4/St 

XCtSlV ,IW" yellow 4/SI 

XCinC .190” clear 4/(| 


KC»M Wb U.d, in'll, 
MTC, Hew- 4-*“ LEAP*, 

■ $.39 aa. or 3^1,00 


C.A. — Common Anode 


Tyfh* 

MAN 1 
MAIM 2 
MAN J 
MAN 5Z 
MAN 54 
MAN 7] 
MAN 73 
MAN 74 
MAN 8S 
M AN 54 
MAN 36» 
MAN J63fl 
MAN 36*0 
MAN 4fi]Q 
M AN K3fl 
MAN 6630 
MAN 66« 
MAN 66H 
MAN 66® 
MAN fi7lO 
MAN 67M 
MAN 5780 
DLG301 
DLQ307 
OLG5W 


Polarity 

C,A,—red 

5*7 D.M.-r 

C.C,—red 


DISPLAY LEDS 


C*C, — Common Cathode 


C.C.—green 
CrA. red . 

C. A.—red 

C.C.—red .! 

C-A.—yellow 
C-C.—yellow 
C.A.—orange 
CrA— orange* t | 
C-C- -grange 
C.A,—orange , J 

C.A,—orange— DD ,! 

C.A.‘-orange ; E .! 

C.C.—orange—D D .! 

C.C.—orange t I ,1 

C-A.-orange .! 

C. A.—red—O □ .1 

C.C,—red i I 
C.C.—red .1 

C.C.—orange 
C. A,—orange 
C,C.—grden .! 


i-K 

1-25 

1.2S 


Type 

□ LGSflf? 

□L7M 

DU07 

DLTffl 

DL741 

□LMfi 

DLJ47 

DL750 

DLG44J 

DLOffia 

QL33B 

FND35B 

FND3S3 

FNDM3 

FND»7 


Polarity 
C.A.—green 
C.C.—red 
C,A—red 
c.c,—rad 

C.A,—rad 
C.A.—red ± l 
C,A .-red 
C-C-^red 
C.A. -orange 
C.C.—orange 
C.C—reo 
C.C. t 1 
C.C. 

C.C- (FNPSfflU 
C-A- (FND510) 


Price 

1.35 

1,25- 

1.25 

1.49 

1.25 

1.40 

1.49 

1.4? 

1.49 


HDSP-Mal C.A, 
HD-SP-.34Q3 C.C,—red 
5«a-775i C-A., H.4H.D. 

C.C,, A.H.D. 


SOtt-THO 

5082-7302 

G0C-73W 

4N36 

LIT-1 

MOC30IO 


red -435 
red .430 
4*7591. dig. RHD .600 
4»7sgl. dig. LHD .600 
Qvernge, chat .\± L|i .600 19.95 

Photo XffrtorQcto-iiok .93 
Photo Xtutor Opto-Isol. M 

Optimally lnal.Trijn Driver 1,25 


1-75 

22.00 

Z2,00 


SOCKETS 


Test 


RECEPTACLES 

Sockets n 


1 Nickel Boron Plating 
r G.F. PSF Plastic Body 
* For testing EC's 

Part No. Pins Price Part No. Pins Price 

214-3339 14 pin 5.9G 
JW-JHfl 36 pin 6.49 

219- 3341 18 pin 7.96 

220- 3343 K1 pm B.96 


ZERO INSERTION FORCE 


323-33*3 72 pin 3.96 

H4-3344 34 pin 9.15 

22B-3J4S 35 pin 11.95 
-* pin 




LOW PROFILE 
tTIN| SOCKETS 

1-24_a-49_60-lm 


8 pin LP 
14 Pin LP 
16 Pin LP 
lfi pin LP 
26 Pin LP 

22 Pin LP 

24 pin LP 
n LP 


. 1 / 

,20 

-22 

.29 

M 

,37 


.16 

.19 


.is 


36 p|n LP 
*0 Din LP 

-60 

.53 

,69 

.62 

-69 

41 

jjjjjft 

ttUfF 

SOLDERTAIL (GOLD) 
STANDARD 

1-2* JS-49 60-100 

6 pin WW 
It pin WW 
34 pin WW 

9 Pin St; 

.39 

JS 

.11 

16 pin WW 

14 pin EG 

.40 

-*5 

-41 

19 pin WW 

16 pin SG 

.54 

,40 

.44 

atpm WW 

18 pin SG 

,S? 

,51 

.48 

72 PM WW 

24 pin EG 

,74 

,75 

-69 

24 pin WW 

29 pin SG 

1.19 


.90 

28 pin WW 

3E pin SG 

1.65 

1,40 

1.26 

36 pin WW 

40 pin SG 

1,75 

140 

1,*5 

*0 pin WW 


* Nickel Boron Plating 

* G.F. PSF Plestit Body 

* Wire Wrap Contacts 
Part No- Pi nj P rice 
214-35® 14 pin 9.JS 
236-3593 15 pin 9.95 
238-3594 IE pm 36,95 
720-3595 20 pm 11.95 


“7 


Pert No. Pirn Price 
222-3596 22 Pin L2,H 
224-3597 24 pin L2.A 
73S-3590 26 pin 13.95 
afrMMJOpin 15,95 


flUiP 


SOLDERTAIL 
STANDAHD <Tlf^» 


14 pin ST 

15 pin ST 
19 pin ST 
24 Pin ST 
29 pin ST 
3fi pin ST 
40 Pin ST 


1-76 


3,15 


WIRE WRAP SOCKETS 
(GOLD! LEVEL 4±3 
1-34 


,59 

,e 

,79 

D5 

,99 

1.19 
1-49 
1-39 
1.69 

2.19 
2,?9 


S-49 


60-300 


.63 


LOft 

L3& 

L.2fi 
L .53 
1,99 


1,23 

1.E4 

1.3* 

1.79 

1.19 


7045-1PI 

7W5E V/Klt" 

U05CPL 

nWEV/Kit* 

7107CPL 

JlDTEV/Krt* 

7S16C-PL 

7I17CPL 

72Q1II3R 

7KEIPC 

7206EV/KII* 


7206C EV/KIt* 
7207AEPD 
7207 AE V/Kit , r 
72® I Pi 
72091 PA 
7335 IPG 
731SEV/KH' 
721)6 A l-l i 
7236CUI 
72160 E PI 
7217IJI 
73WCUI 
72WEPL 
7S26AIJL 
7236AE V/KIt" 
72*5 IJE 
7242 U A 
72661JE 
72WIJE 
TSSHIPA 
7656 i PD 
7611BC PA 
7612BCPA 
36ZLBCPA 
M31CCP6 
J641CCPD 
7642CCPD 
T550CPA 


Function 

CMOS PreelHon Timer 
stopwattn cnip, xTl 
D igit A/D (LCD Drive) 

1C, Ortoit Board, Display 
346 Digit A/D iLED Drive) 

1C, Circuit Board, Display 
314 Digit A/D LCD D«S, HLD- 
36J Digit A/D LED Dis. HLD. 
Low Sattery Volt Indicator 
CMOS LED StopwatCh/TImer 
Stopwatch Chip, XTL 
Tone Generator 
Tone Generator Chip, XT(_ 
Otclliator Ccmlroller 
Freo. Counter Chip, XTL 
Seven Decade Counter 
Clock Generator 
4 Font. CMOS Stopwatch CKT 

4 Func, 5topwatcn Chip, XTL 
Digit Dnlv. Counter C.A, 

B-Dig It Freg- Countar C.A. 

5-Dlglt Freq, Countar C.C. 

+ Digit LED Up/Ddwn Cdufitar 
B-Dig It Un|v. LEO Drive 
LCD 446 Digit Dp Counter DRi 
9-Dig It Uni*. Counter 

5 Function Counter Chip, XTL 
CMOS Bln Prog. Timat/Counter 
CMOS Dlvide-liy-SSfi fic Timer 
CMOS BCD Prog, Tlm«/Cou-nt*r 
CMOS BCD Prog. Timer/Counlar 
CMOS 655 Timer (B Bln) 

CMOS 556 Timer [14 pin} 

CMOS Op Amp Comparator 
CMOS Op Amp E*t, Cmvr, 
CMOS Dual Dp Amp Comp. 
CMOS Tri Op Amp Comp, 


t4,95 

22.95 

16.95 

34.95 

15.95 

3.95 

16.95 

17.95 

2.25 
32.99 

19.95 

6.15 

9.95 
6.50 
LI.IQ 
17-95 

3.95 

13.95 

19.96 
32,QQ 

26.95 

21.96 
12-94 
1DL95 
11.26 

31.95 

74.95 

4.95 
2.05 
6.0D 

5.25 
1,45 


SMV 2.25 
5MV 2.95 
5MV 3,95 
1QMV 6,35 


BW6CCPE 

5069CCU 

B233CPA 


CMOS Quad OP Amp Ccmp. 1DMV 7.50 
CMOS Quad Op Amp Camp. IQMV T.50 
Voltage Converter 2-95 

Waveform Generator 4.95 

Mortal I thie LajiMthmie Amo ai-SO 

40opm Band—GAP Volt Ruf. Diode 2,SQ 


Volt Ref/inaicator 


2-5Q 


74 C00 

.39 

74C 


T4C1M 

1.59 

74G02 

.39 


«C221 

3.95 

74C04 

.39 



74C240 

2.25 

74C05 

,39 

T4C106 

-75 

74CJ44 

2.25 

74C10 

,39 

34C107 

J.I9 

T4C173 

2,49 

74C-14 

.75 

74C151 

2.85 

T4C174 

•ZJ50 

74C20 

.38 

74C154 

3.95 

74CM1 

M 

T4C» 

.39 

worn 

2-25 

74COD3 

1-15 

74C42 

1.39 

74C LM 

1j59 

74C911 

Li 8b 

74C40 

l.« 

74C163 

l hU 

74CS12 

IU 

74C73 

.79 

74CJ&2 

1.49 

74C91S 

1.60 

74C74 

.70 

74C153 

1.59 

74C017 

36.95 

74CB5 

1,95 

74CI6* 

1.59 

74C922 

5,49 

MCB6 

.» 

34C171 

1 39 

warn 

5.75 

T4CB0 

€.95 

74C174 

1.39 

74C925 

7.50 

74C90 

1-29 

74C3J5 

1-39 

74C936 

7.50 

74C51 

l.» 

14CL92 

1.69 

8QC95 

.7? 

/4C05 

1.59 

74C193 

1.60 

40C97 

,79 

LHW2CN 

LMlflCLH 

6.85 

4.SO 

LINEAR 

LM7IBH 

LM703CN 

.70 

-99 

LMllCLH 

4.75 

LM340T-S 

1,25 

LM700N 

.49 

LHOOTOOH 

5.05 

LMJ40T-12 

1-2S 

LM710N 

.» 

TLD71CP 

.79 

LM540T-D 

1-25 

LMT1IIM 

.79 

TU072CP 

1,19 

LMS43F-5 

.75 

LM721N 

,69 

TL074CN 

2.49 

LMJ43PI2 

.75 

LM735N/H 

1.00 

LH0Q82CD : 

15.80 

LM341P-15 

-75 

LM750N 

1.19 

TL0B2CP 

Lit 

LIM342P-5 

,60 

LM741CN 

,15 

TLOftflCN 

2.19 

LMJ42P-I2 

.69 

MCI7*1SCG 3-00 

LHOOHCO : 

16-86 

LM142P-15 

,69 

LM747N/H 

.70 

LM3MH 

.99 

LM34SN 

1-25 

LM748N/H 

M 

LM301CN/11 

1 .35 

LM350K 

S.75 

LMH14N 

2,75 

LM302H 

1,95 

LF353N 

-60 

LM331CN 

1.95 

LM3WH 

1-95 

LF351N 

1-09 

LM 1458 C ‘N 

.60 

LM3SH 

-90 

LF3S5N 

1.10 

LM14B5N 

1.25 

LM307CN/H 

1 ,45 

LF3S&N 

1.10 

LMWS9N 

1.34 

LIM30JCN/H LEO 

LM358N 

LOU 

LM1496N 

1,95 

LM309H 

1.95 

LM3S&IM 

L79 

LM155&V 

1.75 

LM309K 

1-25 

LM370N 

*.48 

LMLflOON 

2.35 

lvuhcn 

1,75 

LM311N 

1.25 

LMISTTN^I 

3 26 1 

LM3 3 3 H/CN 

1 W 

LMJ77N 

2-95 

LMLflfttN 

3,20 

LM332H 

3^49 

LM380N 

i.a 

LM1B96N 

1,75 

LM9I7MP 

1-15 

LM3BIN 

3.36 

LM2D0JT 

l-« 

LM317T 

1-75 

LMlfli'N 

1.78 

LM2577P 

2.06 

LM337K 

3.86 

L M 364 N 

2,9b 

LM37SP 

2.26 

LM31BCN/H 1,96 

LM 36* N -3 

1,29 

LM2596P-I 

2-25 

LM1S9N 

1-96 

LM35TN 

1*5 

LM3IS9N 

2,95 

LM12DK-5 

L.I5 

■LM389N 

1.15 

LM39O0N 

.69 

LM320K-J2 

1.15 

LM392N 

.69 

LVI1M6CN 

1.25 

L.M12DK-t5 

1-16 

LF39BN 

■1.03 

LVU909N 

1*15 

LM100-T-5 

1-5 

LM199H 

5,00 

LM3014N 

3.9S 

L VI320 T-12 

1,25 

TUW4CNI 

4.40 

LM3935N 

1.96 

LM3S0T-15 

1.36 

TLW6CP 

i,ra 

LM3916N 

3.95 

LM123K-5 

5-95 

Ne&]tA 

6-00 

RC4336N 

3.25 

L M334N 

,W 

NE528A 

4.95 

FTC4151NB 

1.95 

LM329D/ 

-56 

N£611H 

3,» 

RC4184TK 

5,95 

L M 331N 

3-96 

NE516JH 

5,00 

RC4195TK 

5.49 

LM134Z 

1.30 

NE540I 1 

S. GO 

KB4428 

4,25 

LM13SZ 

1.40 

NE544N 

4.95 

KB4429 

5.95 

L M 335 7, 

1.75 

NE550A 

1.30 

LM4500A 

3,25 

LM117T 

L96 

NE555V 

.39 

lCLSa38B 

4.95 

LM137MP 

1-95 

LM556N 

,99 

LM330BDN 

1,20 

LM33BK 

5.05 

NE554N 

3,95 

LM136MN 

1.49 

LM519N 

.09 

LMS66N 

1.35 

75E33N 

1-95 

LMHOK^ 

1-35 

LM566CN 

1.95 

75450N 

.89 

LMlMK-lZ 

1.25 

LM567V 

3.29 

75461CN 

,39 

LM140K..15 

1,16 

NE57QN 

4.95 

75492 

,89 


1/4 WATT RESISTOR ASSORTMENTS -5% 

$1,95 


CAPACITOR CORNER 


ASST. 1 5*b, 


10 Ohm 12 Ohm 15 Ohm 19 Ohm 22 Ohm 
27 Ohm 33 Ohm 39 Ohm 47 Ohm 55 Ohm 50pcs. 


B0 VOLT CERAMIC DISC CAPACITORS 


CD4D0Q 

CD4DG1 

CD4M2 


CD4hli 
CD4W9 
CD491D 
CD4Q11 
CD4Q12 
CD4Q13 
CD4ill4 
CD4015 
CD4D1G 
CD4017 
C04018 
CD4Q19 
C04EHfl 
CD4EE3 
CO*0£? 
C 04023 
C04Q24 
CDID25 
CD4QZ5 
ecu 027 
CD4D2B. 
CLM.C29 
CD4WQ 
CD4534 
C DM135 
CChM 


E,19 

1,39 

1.19 


\|^cc4: 


CD-CMOS 


C 04044 
C04W6 
CD4W7 
C04D4& 
CD4WV 
CC4D50 
CD495S 
CD4Q5? 
CE34D53 
CD4056 
CD4959 
CD+960 


1.79 

2.50 

1-35 


CD406B 
CD4<*9 
CD407D 
CD4Q7L 
C D4CJ72 
CD4Q73 
CD4Q75 
CD407G 
CE04O7B 
CD4QS] 
CD4Q82 
CD40® 


CD 44H9 
CD4506 
C 13450/ 
CD450B 
C D‘1533 
CD4513 
C 045)2 
CD45E4 
C 04515 
CD4&E6 
CD45E6 
CD4519 
CD4520 
C EX 526 
C 04521 
CD4529 
CD4543 
CD456? 
CD4.5&6 
CD45B3 
CU-15H4 
C DAT 23 
CD4724 
MC1HK 
MCI441D 
MCI441L 
MCI441? 
MCE4419 
MC14433 
MCL-153U 
M C14541 


1.49 
195 
2-95 

1.49 

1.79 

.39 

1,29 

1.79 

1.79 
1,96 

2.79 

11.95 
2.79 
2.49- 

,75 

1,95 

1-95 

14.95 
S4.H 

34.95 

13.95 
4-95 

13.95 

2.49 




68 Ohm 

i 82 Otin 

1300 Otini L20 Ohm 150 Ohm 


$1.95 

ASST, 2 

5*i. 

180 Ohm 250 Oiin 

> 270 Ohm 330 Ohm 390 Ohm 

SO pcs. 



470 Ohm 560 Ohm l%! Ohm B20 Ohm 

IK 


$1.95 

ASST. 3 

5 da. 

1.2K 

L5K 

1.8K 

2.2 K 

a.7K 

50 pcs. 



1.3K 

3.9 K 

4.7K 

5.8K 

b.BK 


$1,95 

ASST, 4 

See. 

8..2K 

10K 

12K 

L5K 

18K 

50 pcs. 



22K 

27K 

13K 

59K 

47K 


$1.95 

ASST, 5 

5*3 

b6K 

68 Ft 

CK 

ItOK 

120K 

SOprs. 



150K 

1A8K 

Z20K 

2T0K 

330K 


$1.95 

ASST, e 

5*a, 

mok 

479K 

560K 

€BDK 

620K 

50 pcs. 



LM 

1.2M 

1.5M 

1,8m 

2.ZM 


$1.95 

ASST. 7 

Sea. 

Z.7M 

1.31/1 

J.9M 

4.3M 

5,6M 

50 pee. 


Value 
LC til 
22flf 
4? pi 
35D pi 
m pr 
470 Pt 


.OOlmf -32 .36 .07 

.t3022ml .12 ,10 AJ 

,0M7m ( ,32 .19 .07 

.Qlrnf .12 ,30 J)7 


Value 

.®lpF 

.0047UF 

.QlpF 

,Q22pH 


1-9 10-99 1®^ 

ae .05 .05 

0E .05 .E 

,08 .08 M 

.09 .07 M 


.07 

,12 

ISO VOLT MVLAR FELMI CAPACITORS 


.10 


.022mf -33 .31 -« 

,04/mf .21 .37 .13 

.3mf 11 .33 .17 

,2mf 03 J7 

+Z0% DIPPED TANTALUMS iSollcfl CAPACITORS 


ASST. 8R 


IncludES Resistor Assts, 1 7 (350 pcs.) $10.95 ea. 


.1/3SV 
. li/35 V 
.22/36V 
.33/35V 
.47/35V 
.66/&V 
1.0 /35 V 


J9 -34 -2? 

.99 .94 ,29 

.39 . 34 ,29 


TV»V 
2.2/35V 
J.3/25V 
4.7/25 V 
6.8/25V 
36/25V 
22/fiV 


47 .29 

^1 .45 .34 

.53 .47 ,37 

.63 .66 -46 

.79 .69 ,55 

3,39 3,25 .95 

.79 .69 


SI0.00 Min. Order - U S. FundjOniy 
Calif. Residents Arid 6%Sel«i Tax 
PostagH!- - Add 5% plu t S11 niuranee 



ameco 


ELECTRONICS 


Spec Sheets — 25 

Send 52/ Pwjge for your 

FREE 19B1 JAMECO CATALOG 


PH OWE 
ORDERS 
WELCOME 
(415) 59ZB097 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 390499 5 QQ+ Radial 1-99 JU0499 WO > 
.47/2&V 


A/,4/7. ORDER ELECTRONICS - WORLDWIDE 
13S5 SHORE WAV ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


.47/5QV 

1,9/MV 

3.3/50V 

4,7/25V 

1*/26V 

19/50 V 

22/25V 

2 2/50 V 

47/2SV 

47/MV 

10O/25V 

LDD/MV 

220/25 V 

2 20/54-V 

470/aV 

IOOO/15V 

KQ3/16V 


.47/MV 
1.0/16V 
1.0/25V 
1.Q/50V 
4.7/16 V 
4.T/2SV 
4.7/SOV 
36/1&V 
it/25 V 
ID/Mv 
47/50V 
1DD-/36V 
100/25 V 

lon/sav 

22D/16V 

470/25V 


,15 ,13 -12 

.16 .14 ,13 

,15 .13 ,12 

,16 ,14 ,13 

.17 ,15 ,14 

.15 .13 .12 

-15 .14 .13 

.17 .15 ,14 

.15 .13 12 

,16 .14 .13 

,17 -15 ,14 

,25 -23 .19 

.21 -U .14 

,25 .23 .21 

.37 .34 .31 

-25 :zi .19 

.35 ,31 -27 . 


476 BYTE July 19®: 


Circle 195 on inquiry card, 














































































Semiconductor Clock Modules 

12V DC 

AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 

APPLICATIONS: 

* |n-d«|h outdelOukl 

* AlHNiW'kn auto/ 
FtVeldcki 

* Aircraft’mar Inn tlkt 

* 12VDC oper, instro. 

* Foneble/bettary 
powered rostrum nt*. 

Features;Bright O.J" grtdn display. Internal crystal time- 
fciase. 1 0.5 sec./day accur. AtJta. display brighinasi control 
logic, Display cellar filtonabk to blue, blue-green, green & 
yellow. Complete —j.usl add switches and lens, 

MAI003 Modul.. . $16.95 


CLOCK MODULES 

MAI 023 .7" Low Cost Digital LED Clock Module B.9& 
M A1 026 . 7' r D Ig, LED Alarm Clock/T h ntm omeier 1 S. 9 5 
MA5036 .3" Low Cost Digital LEO Clock/TImer 6,95 
MAI 002 -5” LED Display Dig. Clock Si Xformar 9-95 

TRANSFORMERS 

102 P20 XlotmBF for MA1023 Clock Module 3 40 

102-P22 Xformgrfci MAI025 CIoc k Modulas 3.49 

102-P2Q Xfnrmnr for MA503E Clock Modules 3-49 


Transistor Checker 


Th* ASi rtsinrimf Diectrr r=WJ- 
■tily u I ttiMklna t *id< fw of trv- 



> Close - out? ^ 

Trans-Check .Trrrrrrrr^ *9.95 


EPROM Erasing Lamp 

uhes; 



- Erases 270B, 27lfi, 1702A, 5203Q. S204Q, *tfc 

* Erases up to 4 chips within 20 minutes. 

* Maintains constant exposure distance of one inch. 

* Special conduct inra foam liner alim inales static bu ild-up. 

* Built-in safety lock io prevent UV exposure. 

* Compact - only 7-5/8"' x 2-7/fi" x 2" 

* Compleia With holding tray for 4 chip*. 

UVS-11E.$79.95 



JOYSTICKS 
! D 



JS5K 5K Linear Taper Pott ,.. 55-25 

J5-T00K 1QOK Linear Taper Puts.54-95 

JVC-40 40 K 121 Video Con [roller in case . . . $5,95 


6-Digit 
Clock Kit 



‘Bright .300 ht- comm, cath¬ 
ode display 

‘Uses MM5314 cidck chip 
‘Switches for hours, minutes 
and hold modes 
‘Hrs. easily viewa&iD m 2D it. 
‘Simulated walnut case 
•IIS VAC operation 
*12 or 24 hr. operation 
‘lncL all components, c*™ a 
well transformer 
‘Size: 6V x 3-178" * 1 %" 


JE701.$19.95 




JE215 Adjustable 
Dual Power Supply 

General Description; The JE215 is a Dual Power 
Supply with Jndependent adjustable-positive and nega¬ 
tive ootpui voltage. A separate adiustmant for sacti 
of the supplies provides the user unlimited applications 
far 1C current voltage requirements. The supply can 
also bu used as a yeneral all-purpose variable power 
Supply. FEATURES: 

‘ Adjustable reguIatnd power supplier, 
pos. and neg. 1.2VDC to IPVDC. 
v. ■-* * Power Output tflach supply]: 

5VDC® BOOrtiA, 1DVDC® 750mA, 
12VDC@60(kiiA r and 
15VDC® 175mA. 

* Two, 3-terminal uUj. 1C regulators 
with thermal overload prot#ctilorv. 

* Neat- sji’i k regulator cooling 

* LED JJ on' r Indicator 

* hr in tod Board Construction 

* 12D VAC inpui 

* 51*e: 3-1/2 J, w x S-171S" L x 2”H 

JE21S Ad-j. Dual Power Supply Kit (jisshmAmli . , $24.135 



I Picture not shown but similar in construe lion to ah-pva) 
JE2QQ Rec. Power Supply KiHSVDC. 1 amp) . . S14.SE 
JE205 Adaptor Brd.Cto JE200J '5, i12V. $12.95 

^JE210 V*r Pwr, Spiy, Kit, 5 15VDC,to1-5frmp. $19.95 


MICROPROCESSOR COMPONENTS 


opl*? 

□ PtSH 
□Plan 


-BQB0A/BDS0A SUPPORT DEVICES - 


*en i na*iTrOuie'uj 
Priority tnlnmi-p-l Ccrrtrol 
Bi-Dlr*ttlun*i Bus OMur 
Clock Omfiraicryarlwtr 
But Orlv*r 

SVfllfli ConiralMr/Oiur Bivh 
5-yitorn C-ontrolPEr 
VftJ fa H 5--IBT 

Aiy itruonnui Comm. £Jam*itt 
Pro*. Canvn, 1/0 IUSAHT1 

Prim. lrtltiT.il Hirtt, 

profl. Pirlnhor.il I/O 1PP1I 
Wii, dHA 

Prim. lnttMu.pL Central 
Frae, CRT Cnptrollir 
Prrrt, k*vnutrri/G)itni*V Infer fat* 
Octal a Tit decimal 


B-flh Hl-OrrlCI italltl RtCililtr 
I BM Ol-Olrecllppil ReoelMar 
«-SU bl-Oir»cOoPm Ho5*1mpi 

- 6SOT/60QD SUPPORT devices - 


MCHKZ 

MCOBA 


MCUM 

MPU IN Tin CJB4.1i Ilia: HAM 
L21kB static RAM 
hi 1014*1*1 infer A u |.p | IMCMZflt 
Priority Intorrum Contnilfer 

lte»*i-au ROM fucHnn-n 

Aryrtchrtirous Cumm. AadCiiii 
Synchmnoui. S*rliJ ObIj Adapie r 
M«api digital MO OEM 
tWoDi ModuUtpr 
Qmia J-ililt Bui, tr*n r (MCirSs 

—-MICROPROCESSOR CHIPS- 

CK panel CPU [MKMII^F CIXtHr] 

CPU (MIUIWMJC4MH1) 

CDFiHtJ CPU 

W MPU 

I DMJSflLAOtl CPU—4.Bit Salct ICcm. Tamp. C i )LM|, 
MCSSH2 MPU W/C-lucm [Wk Bytea MemoryJ 

INS#U4N+ MPV-Mrn ifMHit 

i-M5aaoN4 cpu-sei. chip a a it uapyit&H am i 

CPU |2H Bytna RAM] 

CPU-M Byw HAM 
CPU w/BitIc Micro Ihiarpfiitpr 
CPU 

CPU—LS-BI t 


SHI FT REG1STERS- 

Ouel IVBIt OyTianilE 
□ml SB-ftlt Qyrttrti II 
Dull HO-SIt static 


V-M3ME SE 

MmMLj lEI-BIt □ynamlc/Accumulatot 

WMMlfihi SMtMlE byiMmu 

MMSflHN Octal BP-Sh 


ZSMVtMUA'l Jf®1-tUL Dyrtirti.c 


JlltK 

IMIV 

3HV 

IMiv 

2K7V 

S3BM 

aziv 

SSIN 

IXLPC 


Hey H-BH Static 
buM Ur-BH Slats 
5]J fili Dynoinle 


Dual BS-B, t Static 
Onat Htf-tiii SlatlC 
Dual wait Static 
Fmi Slpi.it 
FJPo [Dull U) 

— DATA ACQUISITION- 

UxivprHl Actlvp rillor Z.H 
Touch Tmi Low P*u Fnc.r 
Touch Tohe Law Pais RIHar 
Supt# u*ifi Op Amrt 
Conn ant Curtin I Snurca 
Tin»p#riiur* Trartuiucar 
JFET Intiiii On Amo 
|.FJW#N iiinoit 4 Itoie Amoiliipri 

LM3BH Tnmp. Comp. Prpa. 14ppr»'/C £ > 
AOCWKXLCN B-BI1 A/D Contirtar (I LSB1 
□ ACSHKLCr4l-B.it D/AConrtriti iQ.'rrt Lk) 


AFJOO-ICM 

AFISSdCJ 

AFIS-ICU 


-DATA 

AocsieeccN 

ADCMUCCM 
□ ACIfflBLCN 
□AC LSStLCN 
UACWSflLChl 
DAC UIM'lCN 


ACQUISITION [CONTINUED) — 

IBM A.'Q Converter |B.Ch. Multl.J 
B-Btt A/D Cdhttn-Br [lECh, Multl.f 
[A-HtO/A Cenr. Ukr^Cortip, [4*1,1,11.16 
I9-Btt n/A Cana. Micro. Camp. [SJM.1 E.15 
M-BtlQ/A CortairttF (BJOK Lin.] 
H-BnO/A Ctmatftar (Uflk Urt ) 

EZ-B41 D/A. Contertar #BJmc Un.[ 
t Chthrttl MUttlPtMW 
X*. BAUD UAHT 

-HAM'S --—- 

JSta] Sh,|.t 


aiML 

ZIK-X 

atiiL-i 

zni 

Il lBhH ILIP011H 


MwsaMrtifi/ 

MMM9W+ Z (IJU) 
MMVHJ1A 
M1MBNAA/N 
UFDUibM *4027 
THMUANL 


»<a 4 xteikc 

ISSiitl Sialic 

IS24» I Stal Ic 

!«« MUX 

2i5:.:4 Static MOS 

ISJIk* Static tseni 

\m** *lin« 44nt iLH«i iM-w.r 

ISZtvt Static mi 

ISBtt* Slit* Rpit Lptn Ptoippr 

Ifi.Mtx] Oy na«nlc Sfliu (noutarriirkva 

M* Dynamic iSOn: IbiMUHN-i) 

MK Ovn amk j6Pn> 
taWHl Pail Ail 
i*44 SHIN; 

1SM»I □vtiamlc Fully Dacaaaa 
JKx] nyrttnij? 

<M»I Dynamic 

««. OyAimH IlSni | UPfHHC-U 
IK Dyn. 2tPlru | lower k, at MMSftm 
CooLrenitt Cjr:i,n|«j Rkiiic' 

*K Dyrnmk ll-pln 
tK Static 
iSnu Stan* 

PROMS/E PROMS — 


jk py Emiipi* prom 

Art EPROM 

W* £ PflOM UV, *V, + tw | 

I UK EPROM iSirtpl* rtv) 

I BHtPROM 

BK EPflOM (THnil ts.ppn +SVF 
2841 PROM 

JnilPPQM |DPBh ChlMctoa 
t4» fiipiaijp P Hqm 
32hB Tr 1-Slate Bipolar PROM 
t* PRgM 

—ROM'S- 


ESU]2t4Bt cn*racler D«nBrilor (Uopor Cau) 

ISlltaD]] CntraCEt’ Otihtratrti ijLnTrw Ca*t 

Character aauiratot 

IMMSDPN 2M-BII Rea4 Ohly Wamory 

-NM-Ds READ 0NLV MEMORIES- 

McmtJiP 13 kSk/ ASCI t Shirttq w/Crtea 

MC.M£674» IlhSH J Math Symhat t Rciuih 

MCMK7BP Utttt7AlPht.Car.tmFChar.Den. 

-MICROPROCESSOR MANUALS- 


litSirrlh-L 

IMS2SUN 

MMM11/N 

MMES9374N 

CdfWaN 

BhUN 


Av-Mme 

AV-5^t2t» 

AV-S-Wfl 

AV-5^3* 


- SPECIAL FUNCTION- 

Dual MDS Ccpcit Orlvtr uv/j 
Duel VOS Ctotk Driver tBMZJ 
Floppy Dlk CAfitrPllir 
CprtVfnupisatlOn Chir 
MIcrPAroctMar Rail i ,ihh cipcy 

MI{.4*njpej«iF c prnpatip le CFock 
Mlcrpcontralur wltii U-i^hj.i HAM 
*np Otr-wU LEO Drh« 

Mlcrocorn rpllar *mi V-(jib>I r AM 
4 dirtcl LED Drive w/N Eli: mil. 
32-Sea.VAC Fluar, ShiyerUfroinniii.) 

-TiLEFHONE/KEVGOARD CHlFS- 

PVih Btittpn Teleohana Dialar 
Repenarv (Naltr 
CMOS CIdcn Danaroior 
KNiSuara twUft IU k«yij 
KeynaarP Encoder Ut-hoyi) 

KiVPPt'd merrier |n heysj 
Keynpaid Eneodu IMhevll 
hill Button PulTB □•alar 
*/Wt-K*v Mllil Kt/toird t n«Kj*r 



ELECTRONIC TOY MOTORS 


T*|h*h 

PewNP- 

Vnlbti* 

Wt> | ^ 

04D f 

Cmmm t**#4 
HMt I P#M 

AT MAXIMUM IFP 

C-- | T.i.igi^ 

AMP DJC 


=^= 

02 "S 

□ MT HE LL 

i Bb a 

3,0 j 5,200 

a2a 1 6T» 

C30 | |>«XI 

1 30 

<>7,0 

MT 


D L MABUCHI RE280 $ .99 each . . .10/$7,50, . .10O/$S0,OD 

1.201 Lsn-utri 


DESIGNERS’SERIES 
Blank Desk-Top Electronic Enclosures 


CONSTRUCTION] 

Tba"DTE Jl Blank Desk Top Electronic Enclosures a re designed to blend and comp I a ment 
today’s modern compuier equipment and can be used in both Industrie! and home. The 
and pieces are precision molded with an internal slot (all around] to accept hath top end 
bottom panels. The panels are then fastened to V J thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure, For ease of equipment servicing, tha rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in - 
Oct. Different panel widths may be used while maintaining a common profile outline, 
The molded end pieces can also be painted to match any panel color scheme. 


:SP 


Enclosure 

Panel 


Model No. 

Width 

PRICE 

DTE -8 

8.00" 

$29.95 

DTE 11 

10.65" 

$32.95 

DTE-14 

14,00" 

$34.95 


$10,00 Min, Order - U S. Funds Only 
Calif. Resident Add 6% Sales T*x 
Postage .-Add 5% plus SI Insurance 


Spec Sheets - 2&rf 

Send 524' Postage tor your 

FREE 1981 JAMECQ CATALOG 



ameco 


ELECTRONICS 


PHONE 
ORDERS 
WELCOME 
<41S) 592-0097 


MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOftEVUAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 


Bourns Potentiometer 

3/4 Watt Single Turn 

tTQP ADJUSTMENT) 

Values; 5DQJ1 lK 2.5< 5K 10K 
25 K 50 K 1Q0K 250K 50QK 5Nleg 

INDIVIDUAL PRICING; 

1 49 50-99 100 999 IK-up 

,19 ,17 .15 .12 

GB174.SI,95/lot 

5Z5 fASee* all 11 as^t, values) 

Ter order: Specify Bourns 3355 - (Value desired) 



AC and DC Wall Transformers 



AC 2&D 
AC GOO 
AC1 QOO 
AC1 70Q 
DV 92□□ 
DC SOP 


Input 

Output 

Price 

mv/soki 

117V760HI 

11?V/@QHs 

H7v/GQm 

117V/60HI 

T2CV760HZ 

15 VAC aSOrhA 

12 VAC 500mA 

12 VAC 1 amp 

9 VAC 1.7 xrtip 

9 VDC 2OOiYiA 

9 VDC 500mA 

$3 93 

$4.05 
$5-95 
$6.95 
$3. 23 
£3.95 


CONNECTORS 


DBZ5P 

□ Subminiature Plug .... 

. . . $2,95 

DB2SS 

D-Sub-miniature Socket . . 

. . $3,50 

OB5122S 

Cover for DB25P/S. 

. . . $1.75 

22/448 E 

P,C, Ectga <22/44 PM , . , 

- - . $2.95 

UG88/U 

BNC Plug. 

. - $1-79 

UG89/U 

BNC Jack. 

- , - $3.79 

UG175/0 

UHF Adapter. 

. . . $ .49- 

S0239 

UHf Panel Retp, . 

, , . $1.29 

PL258 

UHF Adapter , , . 

. . . $1.50 

FL2S9 

UHF Plug .. 

. , . $T.$0 

UG250/U 

BNC Plug . 

. . . $ T.79 

UG1094/Li 

BNC Bulkhead Racp. , 

. . . $1.29 


TRS-80 

16K Conversion Kit 

Expand your 4K TRS-3Q System to 1$K. 

Kit comet complete with: 

*8 ». MM5290 MJPD418/4116I 1SK Dyn. Ft atm fNSJ 

* Documentation for Convtrsion 


TRS-16K2 

TRS-16K4 


* ieons..$39.95 

* 250 ns...$29.95 


JE610 ASCII 
Encoded Keyboard Kit 



The JE61D ASCM Kovbonnu Kii can be Interfaced Into 
mou env eoinputer system. The kit comes complete 
with an industrial grade keyboard switch MEembiy 
162‘keys], IC r B P sncketB, connaiTtor, fllcctrgnJc n)mt>(3 
rtiint? #rul a dduhie-si-duct printed wiring board. The 
keyboard assembly reOuires *&V U 1 &0mA end —12V 
i3 ID itA for operation, Feature* SO keysgenerete the 
126 charactera. upper and -lower case ASCII wt. FuJ|y 
buffered. Two Lxjer define keys provided fdr custom 
applications. Cads lack for upper-case-only alpha charac¬ 
ters. Utilizes □ 2376 i 40-pin|i encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays Easy interlacing with a 16-Oin dip Of 
18-tHn edge connector. Sira: 3U'’H x 14 'A ' 1 W «0H"O 

JE610/DTE-AK as □ ic t u red e d ova > ... $ 124.95 


$ 79.95 

K62 (iMtsv Keyboard fKoyboard only!, - - $ 34.95 
DTE-AK [case only-1 ^'Hn11 ,f W^SVO}$ 49.95 


JE212 - Negative 1ZVDC Adapter Board Kit 
for JE6TD ASCI I KEYBOARD KIT 

Provides -I2VDC from incoming 5V DC . . 18.95 


JE600 
Hexadecimal Encoder Kit 



FULL 8-BIT 
LATCHED OUTPUT 
13 KEY KEYBOARD 


The JE6Q0 Encoder keyboard K|t providei tuuj separate 
hexadecimal digits produced from saduendel key entries 
to allow direct programming for S-Ort microprocessor 
or B-brt memory circuits. Three add it iPnal veys are pro¬ 
vided far user operations with one having a b I stable 
output available. The outputs an* late-had and mpnitorad 
with 9 LED readouts. Also included Is a key entry strobe. 
Features: Full B-bir latched output for microprocessor 
use. Three user-dafine keys with pne being bistable 
operation. Denounce circuit provided for ell 19 keys. 
9 LED reedouti to verify entries. Easy Interfacing with 
Standard 16-pin IC connector. Only +5VDC raqujrad 
for operation. Sue: 3 »"h x 8!4"W * Bfi' D 

JE6Q0/DTEHK as pictured above} ■ . - $99.95 


i renn lt:* ^ Ka V Hexadec. Keyboard, a, aCL 
J EdUO K It pc Board t CmpntTL (op case}. .95 

K19 19-Key Keyboard {Keyboard oolyj .. . . $14.95 
DTE -H K (ease only -3lfc"HKft* hh Wx&% <J D> $44,95> 


Circle 195 on inquiry card. 


BYTE July 1901 477 













































































































Printers 



132 column. 9x9 dot matrix , multiple fonts 


PRM-27080 Save $100.00 .... . Call 

MX*70 

PRM-27070 With Graftrax II ... Call 

Interface & Cable for Apple . SI 10.00 


Interface & Cable for Apple . SI 10.00 



SPINWRITER - NEC 

85 Cps. bi-directional, tetter quality printer with deluxe 
tractor mechanism, hath parallel and serial interfaces on¬ 
board. IGK buffer, ribbon, print thimble , graphics, micro¬ 
space justification, data cable, and self test diagnostic 


ROM 

PRD-55511 Without I6K buffer . $2795.00 

PRD-55512 with I6K buffer . $2895.00 


PRD-55512 with I6K buffer . $2895.00 



DISK DRIVES for TRS-80 

ZT!/ mare storage. 8 times faster, 40 track with free patch, ISO 
day warranty, 

MSM12410C Save $125.00 Iff . $325.00 

8" DISK DRIVES for MODEL II 

2 double density drives with cabinet, power supply. & cables 

END-000433 Kit . $1060.00 

END-000434 Assembled . $1260.00 

WCA-6036A Cable (rqinn-d) $29.95 


Special Purchase - Save $50.00 

Novation Cat Modem 

300 baud, answer and originate 



IOM-5200A List price $189.95 . $139.95 

D-CA T 30V (mud. direct connect modem 
IOM-5201A Special sale price ...... $189.00 


AUTO-CAT Auto answer/origiate. direct connect 

IOM-5230A Special sale price . $239.95 




Accessories for Apple Disk Drives 



16K MEMORY UPGRADE 

Add ifiK of RAM to your TRS-80. Apple, or Exidy in just 
minutes. We "or sold thousand* of these tSK RAM 
upgrades which include the appropriate memory chips fas 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our t Year guarantee. 

MKX-16100K TRS-80 kit . $29.00 

MKX-JBIOIK Apple kit . $29.00 

M EX-16102K Exidy kit .$29.00 

16K RAM Card - Microsoft 

(There in life after 4HK) 

MEX-16300A A & T . $174.95 


JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan, power-cable kit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet, and all necessary hardware to maun t 
2 8" disk drives - it's all American made, 
guaranteed for six months, and it's in stock! 

Dual 8" Sub-Assembly Cabinet 

END-00042] Cabinet kit . $225.00 

END-000420 Bare cabinet . $59.95 

Single sided, double density disk drive subsystem 

END-000423 Kit w/2 8" drives .. $975.00 

END-000424 A & T w/2 8" drives $1195.00 

Double sided, double density disk drive sub system 

END-000426 kit w/2 8 !i drives .... $1495.00 
END-000427 A & T w/2 8" drives $1695.00 

8" DISK DRIVES 

Highly reliable double density floppy dink drives 
Shugarl HOI tt single sided, double density 

MSE-10801R SA-801R . $425.00 

Special Sale Price . 2 for $790.00 


2-80* CARD for APPLE 

Two computer# in otic, Z 80 & 6502. more than doubles the 
power potential of your Apple, includes Z-8Q* CPU card. 
CP M 2.2, & BASIC80 

CPX-30800A A&T . $279.95 


32K Atari 800 .... $799.95 


APPLE CLOCK - Cal Comp Sys 

Real time clock w/battery back up 

IOK-2030A A & T . $109.95 

APPLE STICK - Micromate 

Joy stick with pots for Apple II 

SYA-15I0A A & T . $49.95 

VISICALC - Personal Sftwr 

The ultimate program for your Apple U 

SFA-24101005M Complete package $139.95 

DOS 3.3 UPGRADE - Apple 

Upgrade your old DOS to the improved 3.3 

10D-2233A Complete kit .$64.95 


DISK DRIVE for APPLE 

5'A" disk drive with controller for your Apple 

MSM-12310C with controller $475.00 

MSM-12310I w/ouf controller $375.00 


8" DRIVES for APPLE 

Controller, DOS, two 8” double densisty drives, cabinet, 
power supply. <£ rabies 

Special Package Price Kit - $1399.95 

PRINTER INTERFACE - C.C.S. 

Centronics type I/O card w> firmware 

101-2041A A &T ..$99.95 

AIO. ASIO. APIO - S.S.M. 

Parallel & serial interface for your Apple (see Byte pg 11/ 

IOI-2050K Par& Serkit . $139.95 

IOI-2050A Par&SerA&T . $169.95 

1O1-2052K Serial kit .$89.95 

101-2052A Serial A&T . $99.95 

101-2054 K Parallel kit . $69.95 

101-2054A Parallel A &T .$89.95 

A488 - S.S.M. 

IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, l year guarantee, (see April 
Byte pg II) 

I OX-7488A A & T .. . $399.95 


Shugart 851R double sided, double density 

MSF-10851R SA 851R . $595.00 

Special Sale /Vice. 2 for $1150.00 

Siemens FDD100-8D2 single sided, double density 

MSF-201120 6 mo warranty . $385.00 

Special sale price ... . 2 far $750.00 

Qume Dtitmruk H double sided, double density 
MSF-750080 SA851M compatible $599.95 

.Special sate price 2 for $II6QMQ 

JADE DISK PACKAGE 

Double density am trailer, two 8" double density floppy 
disk drives. CP'M 2*2 {configured for controller), hardware 
and software manuals, boot PROM, cabinet, power supply, 
fan, £ cables 

Special Package Price Kit - $1395,00 


Diskettes 


DISKETTES - .Jade 

Bargain prices on magnificent magnetic media 
rV'4" single sided, single density, box of 10 


MMD-5110103 Soft sector .$27.95 

MMD-5111003 10 sector .$27.95 

MMD-5111603 16 sector .$27.95 

double sided, double density, box of 10 

MMD-5220103 Soft sector . $39.95 

8" single sided, single density, box of 1(1 

MMD-8110103 Soft sector . $33.95 

S w single sided, double density, box of 10 

MM D-8120103 Soft sector .$39.95 

H" double sided, double density, box of 10 
MMD-8220103 Soft sector .$49.95 


Video Monitors 


13" COLOR MONITOR - Zenith 

The hr res color you've been promising yourself 

VOC-201301 . $449.00 

12" GREEN SCREEN - NEC 

20 MHz. P31 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
nery reason a hie price 

VDM-651200 12" monitor . $259.95 

Leedex / Amdek 

Reasonably priced video monitors 

VDM-80I210 Video 100 12" B&W .. $149.95 
VDM-801230 Video 100-8012" B& W $189.95 
VDM-801250 12" Green Pkospor .... $189.95 
VDC-801310 13" Color J . $399-95 





















































































CB-2 Z-80 CPU - S,S.M. 



EXPANDORAM II - S D Systems 



DOUBLE-D - Jade 


2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K t>f RAM on board, extended addressing, IEEE 
S-100, front panel compatible. 


CPU-3O3O0K Kit .. $239.95 

CPU-30300A A & T . $299.95 


THE BIG Z* - Jade 

2 or 4 MHz switchahle Z*80* CPU with serial I/O , 
accomodates 2708, 2716, or 2732 EPROM, hand rates from 


75 to 9600 

CPU-3020IK Kit . $145.00 

CPU-30201A A & T ... $199.00 

CPU-30200B Bare board .... .$35.00 


4 MHz RAM board expandable from 16K to 64 K 


MEM-16630K I6K kit .... $275.95 

MEM-32631 K 32K kit . $295.95 

MEM-48632K 4BK kit . $315.95 

MEM-64633K 64K kit .. $335,95 

Assembled & tested . . add $50.00 


64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte selectable, extended 
addressing, 16K bank selectable, PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible, 

MEM-64565A A&T . $575.00 


Double density controller with the inside track, on-boardZ- 
8DA*, printer port. IEEE S-100, can function an an 


interrupt driven buss 

IOD-1200K Kit . $299.95 

10D-1200A 8" A & T .. $389.95 

IOD-1205A 5W’ A&T . $389.95 

IOD-1200B Bare board .... $65-00 


DOUBLE DENSITY - Cal Comp Sys 

5W and 8'* disk controller, single or double density, with I 
on-board hoot loader ROM , and free CP PM 2.2* and I 
manual set , 

IOD-1300A A & T . $369.95 I 


2810 Z-80* CPU - Cal Corap Sys 

2/4 MHz ZHI>A * CPU with RS-232C serial U Opart and mi 
hoard MOSS 2.2 monitor PROM, front panel compatible. 

CPU-30400A A&T . $269.95 


SBC-200 - SD Systems 

4 MHz Z-80* CPU with serial & parallel I/O ports, up to 8K 
of on board PROM, software programmable baud rate 
generator, IK of on board RAM, Z-80 CTC. 

CPC-30200K Kit .... $339.95 

CPC-30200A Jade A&T . $399.95 


S-100 I/O 



S.PXC, - Jade 

Our new I/O card with 2 SlQ’s. 4 CTCs . and 1 PIO 
IO1-1045K 2 CTC's , / SIO, 1 PIO ,, $169,95 

101-1045A A&T . $244.95 

IOI-1046K 4 CTCs, 2 SIO's, I PIO $219.95 

1OI-1046A A&T . $319,95 

IOI-1G45B Bare board w ■ manual ., $59.95 
101-10450 Manual only . $20.00 

1/0-4 - S.S.M. 

2 Serial I/O ports plus 2 parallel I/O fiorts 

101-101 OK Kit . $179.95 

IOI-IG10A A&T . $249.95 

10I-1010B Bare board . $35,00 


Motherboards 


ISO-BUS - Jade 

Silent, simple, and on sale a he.tter motherboard 
6 Slot (5W x 

MBS-061B Bare board .$19.95 

MBS-061K Kit .$39.95 

MBS-061A A&T, ... .... $49.95 

12 Slot (9VC x Hte") 

MBS-121B Bare board ....$29.95 

MBS-121K Kit .$69.95 

MBS-121A A & T .$89,95 

18 Slot fl4Wx8W r ) 

MBS-181B Bare board .$49,95 

MBS-181K Kit .$99.95 

MBS-181A A&T , . $139.95 


MEMORY RANK - Jade 

4 MHz, IEEE S-100, bank selectable, 8 or 18 hit, 
expandable from 16K to 256K 

M EM-99730B Bare board .$55,00 

MEM-99730K Kit, no RAM . $219,95 

MEM-16730K 16K kit . $249.95 

MEM-32731K 32 K kit . $289.95 

MEM-48732K 48K kit . $324.95 

MEM-64733K 64 K kit .... $359.95 

Assembled & tested ..., . . add $50,00 

32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 2114L's 

MEM-16I51K 16K 4 MHz kit . $169.95 

MEM-32151K 32K 4 MHz kit ..... $299.95 

Assembled & tested . add $50.00 


VERSAFLOPPY II - SD Systems 

New double density controller for both 8" & SVC 

IOD-I160K Kit . $339,95 

IOD-1160A A&T .. $379,95 


S-100 Video 


16K STATIC RAM - Mem Merchant 

/ MHz 16K static RAM board, IEEE S i90, bank selectable. 
Phantom capability, addressable in 4K blocks, "disable-able" 
in IK segments, extended addressing, low power 

MEM-16171A A&T . $174.95 


S-100 PROM Boards 



PB-1 - S.S.M. 

2708, 2716 EPROM board with built-in programmer 

MEM-9951OK Kit . $154,95 

MEM-99510A A&T . $219.95 


PROM-100 - SD Systems 

2708, 2716, 2732 . 2758. & 2516 EPROM programmer 

MEM-99520K Kit ... $219.95 

MEM-99520A Jade A&T .... . $269.95 


EPROM BOARD - Jade 

16K or 32K uses 2708*s or 27l6 1 s, IK boundary 

MEM-16230K Kit ...$79-95 

MEM-16230A A&T . $119,95 


Place Orders Toll Free 

Continental U.S. Inside California 

800-421-5500 800-626-1710 

For Technical Inquires or Customer Service call: 

213-973-7707 


Mainframes 


Computer Products 

4961 W, Rosecrans. Hawthorne, Ca 90250 


MAINFRAME - Cal Comp Sys 

12 slot S10() mainframe with 20 t imp power supply 

ENC-11210S Kit . $379,95 5 

ENC-112106 A&T . $409.95 H 


VB-3 - S,S,M. 

80 characters .x 24 lines expandable to 80x48 for a full page 
of text, upper lower case, 256 user defined symbols. t60.x 
192 graphics matrix, memory mapped, has key board 
input 

IOV-1095K 4 MHz kit .. $349.95 

1OV-1095A 4 MHz A&T. . $439.95 

IOV-1096K 80 x 48 upgrade . $39.95 


VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O, and 
on board Z80A*. 

IGV-1020K Kit . $399.95 

IOV-1020A Jade A & T .. . $459.95 


VIDEO BOARD - Jade 

64 characters * 16 lines, 7 x 9 dot matrix, full upper/lower 
case ASCII character set, numbers, symbols, and greek 
letters, normal/reverse/blinking video, S i00, 

IGV-I050K Kit ... $99.95 

IOV-I050A A&T .. $125,00 

IOV-1050B Bare board . $29,95 




2114L 

Low Power 4MHz 

1 19 , 

20 - 99 UK.) or more 

$3,35 

$2,99 $2,50 


TERMS of SALE: Cash, checks. credit cards, ^>r 
Purchase Orders from qualified firms and institutions. 
Minimum Order $ Pi.()(,). California residents add 6'^. 
tax. Minimum shipping & handling charge 

Pricing & availibitily subject to change 























































































MICROPROCESSOR SUPPORT I.C.’S 


WE GUARANTEE FACTORY PRIME PARTS 


2716 EPROM 

1-9 

10& 




UP 

HITACHI 

♦5 

7.00 

6.00 

INTEL 

+5 

9.50 

8.00 

MOTOROLA 

+5 

7.00 

6.00 

NATIONAL 

*5 

7.00 

6.00 

Tl 3 

Supply 

7.50 

6.00 


2708 EPROM 3 SUPPLY 

AMERICAN MICRO DEVICES 
AM2708DC 

1-24 25-99 100&UP 
3.50 3.20 2.90 


2732 EPROM 

1-9 

10& 



UP 

INTEL 

17.00 

16.00 

MITSUBISHI 

16.00 

15.00 

NEC 

16.00 

15.00 


16K x 1 DYNAMIC RAM 


2114L STATIC RAM 


NEC UPD 
1-31 2.50 

32-99 2.30 


416C-2 200NS 
100-499 2.10 

500 & UP 1.90 


1 Kx 4 1-31 

HITACHI 200NS 2.85 
INTEL 200NS 3.00 

NEC 250NS 3.00 


100 
& UP 

2.35 

2.70 

2.70 


74LS SPECIAL 

LSI 75 .75 

LS240 1.15 

LS241 1.15 

LS244 1.00 

LS245 1.95 
LS373 1.15 


Z80-P10 

6.00 

8755 

49.95 

4050 

.69 

4531 

,99 

74C925 

6.95 

74LS107 

.45 

74LS244 

1.00 

Z80A-P10 

7.10 

4000 

.35 

4051 

1.10 

4532 

1.25 

74LS00 

,35 

74 LSI 09 

,45 

74LS245 

1.95 

Z80-CTC 

6.00 

4001 

.35 

4052 

1.10 

4539 

.99 1 

74LS01 

.28 

74LS112 

,49 

74LS247 

1*10 

Z80ACTC 

7.10 

4002 

,35 

4053 

1,10 

4543 

1.99 

74LS02 

,28 

74 LSI 22 

.55 

74LS248 

1*10 

Z80-DMA 

18.50 

4006 

1.39 

4055 

3.95 

4553 

3,50 

74LS03 

,28 

74 LSI 23 

1.19 

74LS249 

1*69 

ZSOA-DMA 22.50 

4007 

,29 

4056 

2,95 

4555 

.75 

74LS04 

.39 

74LS125 

1.35 

74LS251 

1.79 

Z8GS10/0 

18.50 

4008 

1.39 

4059 

9,95 

4556 

,75 

74 LS05 

*28 

74LSI 26 

*89 

74LS253 

.98 

ZflOA-SI0/0 22.50 

4009 

.49 

4060 

1.39 

4581 

1.99 

74 LS08 

.39 

74LS132 

*79 

74LS257 

.98 

1 280-SI 0/1 

18.50 

4010 

.49 

4066 

.75 

4582 

1*01 

74 LS09 

,39 

74LS136 

,59 

74LS258 

.98 

1 Z8QA-S1Q/1 22.50 

4011 

.35 

4068 

,35 

4584 

*55 

74LS1Q 

.28 

74 LSI 38 

*89 

74LS259 

2.95 

1 Z80S10/2 

18.50 

4012 

.29 1 

4069 

*35 

4585 

*99 

74 LSI 1 

.39 

74 LSI 39 

*89 

74LS26Q 

*69 

1 Z80A-S10/2 22.50 

4013 

.49 

4070 

49 

4702 

9.95 

74LSI 2 

.39 

74 LSI 45 

1.25 

74LS261 

2.49 

1 3205 

3,95 

4014 

1,39 

4071 

.35 

74C00 

.39 

74LS13 

.47 

74 LSI 48 

1.49 

74LS266 

.59 

1 3242 

10.00 

4015 

1.15 

4072 

,35 

74C02 

*39 

74LS14 

1.25 

74 LSI 51 

.79 

74LS273 

1,75 

1 8155 

11.25 

4016 

.59 

4073 

.35 

74C04 

.39 

74LS15 

,39 

74 LSI 53 

.79 

74LS275 

4.40 

1 8185 

29.95 

4017 

1:19 

4075 

,35 

7 4 COB 

,49 

74LS20 

.26 

74LS155 

1.19 

74LS279 

*59 

1 8185-2 

39.95 

4018 

.99 

4076 

1,29 

74C10 

.49 

74LS21 

.38 

74LSI 56 

.99 

74LS2B3 

1*10 

1 8202 

45.00 

4019 

.49 

4078 

*35 

74C14 

1.65 

74L322 

.38 

74LS157 

.99 

74LS290 

1.29 

1 8205 

3.95 

4020 

1.19 

4081 

.35 

74C20 

.39 

74LS26 

.39 

74LSI 58 

,75 

74LS293 

1.95 

1 8212 

2.00 

4021 

1.19 

4082 

.35 

74C30 

.39 

74 LS27 

*39 

74L5160 

,98 

74LS295 

1*10 

1 8214 

3*95 

4022 

1.15 

4085 

1*95 

74C32 

.99 

74LS28 

.39 

74LS161 

1.15 

74L5298 

1*29 

1 8216 

1.85 

4023 

.38 

4086 

*79 

74C42 

1.85 

74LS30 

*26 

74LSI62 

.98 

74 LS324 

1.75 

1 8224 

2.65 

4024 

.79 

4093 

.99 

74C48 

2,39 

74 LS32 

.39 

74 LSI 63 

,98 

74LS347 

1.95 

1 8226 

1.85 

4025 

.38 

4099 

2,25 

74C73 

*85 

74LS37 

*79 

74 LSI64 

1.19 

74LS348 

1*95 

1 8228 

5.00 

4026 

2.50 

4104 

1.99 

74C74 

.85 

74LS38 

*39 

74LSI 65 

.89 

74LS352 

1.65 

[ 8238 

5*45 

4027 

,65 

4501 

.39 

74C85 

2,49 

74LS42 

.79 

74 LSI 66 

2.49 

74LS353 

1*65 

1 8243 

4.65 

4028 

.85 

4502 

1,65 

74C89 

4.95 

74L547 

,79 

74LSI 70 

1.99 

74LS363 

1*49 

1 8251A 

5.55 

4029 

1.29 

4503 

.69 

74C90 

1.85 

74LS48 

.79 

74LSI 73 

.89 

74LS365 

.99 

1 8253 

9.85 

4030 

.45 

4505 

8.95 

74C93 

1*85 

74LS51 

.26 

74LSI 74 

.99 

74LS366 

.99 

1 8255A 

5.40 

4031 

3.25 

4506 

.75 

74C95 

1,85 

74LS54 

.35 

74LS175 

.75 

74LS367 

,73 

1 8255A5 

5.40 

4032 

2.15 

4507 

.95 

74C107 

1*19 

74 LS55 

.35 

74 LS181 

2,20 

74LS368 

*73 

1 8257 

9.25 

4033 

2.15 

4508 

3.95 

74C151 

2*49 

74 LS73 

.45 

74LSI90 

1,15 

74LS373 

1,15 

1 8257-5 

9.25 

4034 

3.25 

4510 

1*39 

74C154 

3.50 

74 LS74 

.59 

74LS191 

1,15 

74LS374 

2.75 

1 8259A 

7,30 

4035 

,95 

4511 

1,39 

74C157 

2,10 

74 LS75 

.68 

74LS192 

.98 

74LS375 

*69 

1 8271 

60.00 

4037 

1.95 

4512 

1.39 

74C160 

2.39 

74LS76 

.45 ' 

74 LSI 93 

.98 

74LS377 

1,95 

1 8275 

32.95 

4040 

1.29 

4514 

3*95 

74C161 

2.30 

74 LS78 

,65 

74 LSI 94 

1,15 

74LS305 

1,95 

1 8279 

10.80 

4041 

1.25 

4515 

3.95 

74C163 

2.39 

74L583 

,99 

74LS195 

.95 

74LS386 

.65 

1 8279-5 

10.80 

4042 

.95 

4516 

1.69 

74C164 

2.39 

74LS85 

1.19 

74 LSI 96 

*89 

74LS390 

1.95 

1 8282 

6.70 

4043 

.85 

4519 

*99 

74C173 

2.59 

74LS86 

.45 

74 LSI 97 

.89 

74LS393 

1.95 

1 8283 

6.70 

4044 

.85 

4520 

1.39 

74C174 

2,75 

74L590 

.75 

74 LS221 

1.49 

74LS395 

1.70 

1 8284 

5.85 

4046 

1.75 

4522 

.99 

74C175 

2*75 

74LS92 

.75 

74LS240 

.1*15 

74LS399 

2.95 

1 8286 

6.70 

4047 

1.25 

4526 

1*15 

74C192 

2.39 

74LS93 

.75 

74LS241 

1,16 

74LS424 

2.95 

1 8287 

6.70 

4048 

.99 

4527 

1.75 

74C193 

2.39 

74LS95 

,88 

74 L5242 

1.95 

74 LS668 

1.75 

1 8288 

1 8289 

25.40 

49.95 

4049 

.69 

4528 

*99 

74C195 

2.39 

74LS96 

.98 

74 LS243 

1*95 

74LS670 

2.29 


MINIMUM ORDER $10.00 
INCLUDE $3.00 FOR U.P.S. GROUND 
$4.00 FOR UPS BLUE or 1 stCLASS MAIL 

Washington State Add 5.4% Sales Tax 


HANLEY ENGINEERING 

(206) 643-0792 
13400 NORTH UP WAY #22 
BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.’S 


Circle 164 on inquiry card. 






















MICROPROCESSOR SUPPORT I.C.’S 


WE GUARANTEE FACTORY PRIME PARTS 


We have moved to a new and larger facility. Our product line has 
expanded and our pricing is great. We now feature monthly specials. If 
you want your order right away cal I us Toll-Free 1 -800-426-2668 and we 
guarantee to ship your order by U.P.S. within 24 hours however, we do 
reserve the right to limit your order to stock on hand. We now accept VISA 
& MASTERCARD. 


HITACHI 

2K x 8 CMOS RAM 150NS 

Pin Compatible with 2716 
HM6116P-3 $25.00 

SOLID STATE SCIENTIFIC 
256 X 4 CMOS RAM 450NS 
SCM5101E-1 

$3.75 

MC 1488 

QUAD LINE DRIVER 
MCI 489 

QUAD LINE RECEIVER 
$1.25 

AY5-1013 

VART 

$4.00 

1 CALL 1-800-426-2668 AND WE WILL SHIP 

WITHIN 24 HOURS GUARANTEED! 

LM323K (TO-3) 

-5 VOLT REGULATOR 
$3.75 

4K x 1 STATIC RAM 

MOTOROLA MCM6641-20 
4044-20ONS EQUIV. 
$4.50 

INTEL 

8748 

$30.00 

WE NOW HAVE 
QUARTZ CRYSTALS 
CALL FOR STOCK 


6800 FAMILY 


MC3480P 

MC6800P 


MC6889P 

MC68499P 


8.25 

5.40 


1.80 

12.50 


6502 FAMILY 


SYP6502 

SYP6502A 


SYP6551 

SYP6551A 


7.90 

8.65 


11.20 

12.25 


AUGAT LOW PROFILE GOLD SOCKETS 
These Are High Reliability Industry 
Standard Sockets 


8 PIN 

208-AG29D 

.10 

SPIN 

208-AG29D 

.10 

14PIN 

214-AG29D 

.16 

16PIN 

216-AG29D 

.18 

18PIN 

218-AG29D 

.20 

20PIN 

220-AG29D 

.22 

22PIN 

222-AG29D 

.24 

24PIN 

224-AG29D 

.26 

28PIN 

228-AG29D 

.28 

40PIN 

240-AG29D 

.42 


MINIMUM ORDER $10.00 
INCLUDE $3.00 FOR U.P.S. GROUND 
$4.00 FOR UPS BLUE or 1 st CLASS MAIL 

Washington State Add 5.4% Sales Tax 


HANLEY ENGINEERING 

(206) 643-0792 
13400 NORTH UP WAY #22 
BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.’S 


Circle 164 on inquiry card. 


BYTE July 1981 481 






















26 Megabyte 
Hard Disk Drive 

from 

[George Morrow's 

Thinker Toys 


SPECIAL 


SHUGART SA80U/1 

Your Choice 115V. 60Hz or 230V. 50Hz. 


FREE PLASTIC LIBRARY CASE INCLUDED WITH THE 
PURCHASE OF EVER7 BOX OF DISKETTES 


These S-hugart eight Inch dd.sk drives were originally pur¬ 
chased by ir-.ajor computer manufacturers. Upun f ailing 
incoming inspection the drives were sent bank tp Shugart 
for realigiment. 

California Digital has negotiated an extremely attractive 
agreement to purchase the entire inventory of the SAHWs 
Vi'V are offering the drived cm a (Iret come basis at only 
$2&5. (Subject Lo remaining inventory on hand*) Instal¬ 
lation manual Sift additional. Warranty HU days from date 
of receipt. NOTE: The SAftOD/l is standard mount and 
not the "R 11 suffix rack mount unit. 

SPC-flOG/llfi or SPC-S00/230 16 Lbs. 


The K™1irf3 Packard FIP-CMi La a tiMf 
plate, taw coni pnHnT'l" eoaipuLer 
, aviii>in. Hub. firfr 'icji: ainrrf jkMiM*E* 
ULkiudca CPU. IdS-jlnurH. printer, 
CRT iH*|Mav and geuscUe H|'" ilrt«- 
SYS-lIPbS Wit*. 


IvKJWT [NCIL Sowcfi bar IQ b,. »yiiu> bo* 111 n*, MS* i*,* 10 tn 

Isingl* gtuh^uiBl* Itan. T*P-B <aa- 3T4i»rt Itt- tiT -5™ !■!, t. J, 

|5lnirie riiJ-ZdcuWE den. Hl-0 Ab. 43. 3T4V/ld 7S. 73. IBM 17. ii, 

Slug,* J3 *kUh> 35. J3* q«, r»*- 

; TtaubLB side/ rtoubLe D. 743-0 35. Sit. iuu 3115 tt. 45. 

SCOTCH tw*nm he*d (iwiliift klu itt.ti u MA-trXil 5 H h h 51/4 Jr 

I'rLcee bt nil able on roquuBl tori l^ie, rarShdeEB, ilukfuickB, valumn dLrtiftbci. 


TRS-80 s ^3C 
APPLE II 

16k memory (8 >4116 's 


Factory prime. Dncondiiionally 
guaranteed for one full year. 

Add $0,00 for TRS-B0 jumpers 
and instructions. 


tram 

Sfiucjarf 

Technology 


Megabyte 
Bard Disk Drive 


MMM 


200ns 

150ns 


Packaged in the same physical ai^e as the industry stan¬ 
dard 5 1 /4" minifloppy disk drive. The micro-Winches* 
ter stores thirty times as much data (0*36 megabytes 
Unformatted), accesses data twice as fast (17ft milli¬ 
seconds) and transfers data twenty times faster (5.0 
megabits per second.) 

The 5T5QG Is factory sealed to protect the media from 
environmental contaminates. Requires only DC voltage. 
Dual California Digital, 5 1/4" enclosure. Pftrt 
5T5G6 drive and power supply. 

Shugart Associates SA400 removable tOAA 

media disk drive for above package, add: 'JUw 

3-100 & Apple controller scheduled for 
spring release* 


S1LG2 45 Gnu, 
2.1 LG2 25 On 5 
2U4L4 450ns 
2I14L3 300ns 
4044H 450ns 
4044-2 250ns 
q£57-3 UftOns 


imp ffwrrettKS 

n. 


2706 450m 

2716 5V. 

2716 tri-volt 
2732 Intel 
2532 Tl 
2764 


Till ■ fc Hy El ni L'.fi iprn-kiri (wtdaitly 


13aicv**li i' Microiwilch hall *fi>nf Lwytiu«j-iL ThLrlv 
pt-m-or nf llin ■i«tu.u FiMir Itiuti ]aii sprsk-rr 


direct connect 


lllroct omiTccl TTwsdoFr™ ultminaU- ihi of Littonti jrion Aa*;niIn' ku-Imbi r'*«' ini-* 
with rpfMliHiLA. dwtrtir I'iltver nE iIiehu i urn at uniio. 

[ Ilf thuw«l4 MHlJi -S'THir M B Ht;U4' In awiiuh stle-EtntiLE Ki^Wpcti rmaiHir anil «i 
In-alt- HuWhifl. l-'utly IfelL I 0 H c-uinpeUbli:. iJtEUiiliy emneiitB m ilw rn» pirtthtla 
Iricphmc | qelt. IDfr-". jmwwrMl r™iih' ■ -.4 I in--* N* lru«rl le lanntr nmh! 

Ui -l. C. jKmru r n-i-i-pUcteL WCIth-lft 11 * 1 * :■ [naani!:d. 

Kwvtlvil gojui^uLiii tu <m«L ille new "Ucll" mtMfhdiir iLumWerj. Lilua 

,i iiiLtifilc lull' office Leluptu-UEB, LlL-quIues EiftHFJWl A.-U. jhjh't. ULHI.IHTA T - 


Regulated 

Power Supply 

5volt5amp 


UDS 103J/LP AUTO ANSWER $219 


Shugart Associates 


TOLL FREE ORDER LINE 

<800)421-5041 

TECHNICAL & CALIFORNIA 

<213)679-9001 


All merchandise s&tdjby CaUforuia Digital is. premium grade. 
Shippings Elrst five pounds $2,00: each additional add $,40 
Foreign orders lG5n shipping. Excess will be refunded* 
California residents add 6% sales tax. CO Da discouraged. 
Open accounts extended to state supported educational institu¬ 
tions and companies with a "Strong Pun i Bradstreet. " 
Warehouses 1560B Inglewood Blvd. Visitors by appointment. 

_Circle 51 on inquiry card. 


CaLitornia UiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 











































MEMOREX 

8”DISKETTES 


World's Best Selling Printer 


EPSOh 

MX80 


I fliTTspondcntt quo]Ely prirMin^ 

A lol of printer costinft a let mote can"! much the MX-flfl'* 
peifuiTT'.ini e It give* you ,i diciw of 4U, HO, fit or 132 cnl- 
umm of printinj; in as many as four distinct printingdeniiily 
•mutes, a fotal of twelve different combinations which can 
iCCOmnUidatc nearly any prin<in£ requirement 

Had if actional j>nnlm£. Logies! seeking 
df shortest lines, fifj C75. 64 graphics cfrflMCter*. Fonto. 
handfinp The List ul standard features £ofh. on and on The 
fart is thal there are Irtv printers that can compile tvHh fhr 
MX-Hflat ANY price And none—ZERO —in tis eattAOrdi- 
nariJy afford able price tan^e. 

P &Ctt£ PCiHiJKL MMOPQ R 5TLf V W X Y 1 tf PC D EF Eli J 1 

: .Ti i iT.v.tvwr-j-.T m n*fl 


Immediate Delivery 


NEW 


ACCESSORIES FOR THE 


Display 

Term inal 


Paper Tifier 

GRAPHICS *1150 


MOUNTAIN COMPUTF-R PRODUCTS 
lhtrn JC-1D aysrflrn tor BSft %i'i 

Intro X-I 9 c nrd aiU.r L F 

ID ijlLunncJ Ail, 1 'DA D bit 31 

Apple dock battery hack-tip ej 

Dup-D I'LaLkoe SUE GO L r ( 

ROM Piute wLth niter It 

ROM Wj-Lterf Pru^i-ninn tr L! 

QAAJiD FRGDUCT5 

Appte l_RppiR£is card It 

Floppy dtnk with 6>ihlro3ter fit 

Floppy dial; wi'iwtiL cuirrctter -Ji 

Apptfl pAraU d Lula^Tuaa 11 

55W KtCrKOCOMJPUTEn 
Dual aeriuJ parnllei iirtert&tfft AID 
soRRjarroVAiiEY ASsociArtus 

a” floppy oootredier UtescaJl ?f 


CALIFORNIA COMPUTER SYSTEMS 
itrt:li=iiifuc: Prtifrafior Til L H/C {319 
AaM-jidirrmtus- seri at ifiterfec e Tit D I ID 
Centraltes ititfirrAoe cant 7123 as 

E3 

C i.l -..ruttr I Clack, lift. bach-up 7 4 2 4 99 

Parallel Interfile 77JC A B'd 

yvafrr ,iiijitd l- Timor T749A 99 

AnuthilOLd Ls] t*iv*pa-e 7*7UA 89 

Microsoft products 

A|iplp> m E-SD CFtr cufd 379 

Li. C. HAYES FROTT-UCTS 
Mlcroiriaden. tor Apple 519 

CtlMFIJTEK STCH 1 PHLAiUOTlf 
Durable VLatnn I BO CsJuttip VUtSC 299 
IS TERACTTYE RTRUCTORES 
1U Channel AVD cirri AID /2- 275 


The 469 Puper Tiger uin a daL malri* character for it 1 * 0 ™* Icotaique lb Thicb the, 
plan nun-cnt 'Of ilm doto OvMJrtap t*j*h horlzdlitalLv and ranlo-ally to achlev-i- y carpm- 
Hpcndnire quality prlji I lili; . 

The printer'a nine-ware print liv»:l Uflefl a( ajUf^reJ teeiHc- rowa to urease the yir’- 
ttC-sUy t™erJapplraj? riots. The head Lb driven bL-dlredLofudly qnd*r bilriPCiirb- 
PCbsor con - rot by a stepper molar driven ynoGhatlllirh- 

1 TwO Ji buster allows the primer to aeaepi tkc- anltro lUaitein of a 1.B2P character 
CRT * cream With graphics align* Diet I twtall prlra IS.395 27 ]ha. PRG-tddG 


SEC Spin writer 


S-100 BOARDS 


Assembled * Tested * Burned-in 


Hiv word proeesfilna qu.iIHy Kf f l,n*rL!:=;r prustu at apeedniplo Fi5 char- 
aoterh per I'he Tdadcl h5tlfn.FS La mappl n>rf wl"h liOlh |-.:ii-jtl-iL 

yrn] aerLiil iniei*F:iciin; 'lau- li-|t:l,iii1i.-l ip rbe iCM.rior ih",mI hil 1 *] 

yntftiiL, ijrnfi with brim ihiiitlile iiid riblion E'HBt-ia IA F9 79 lbs 
....— m>“m ’,|r.c«J 5WF0 3V9 .f/miablc- S-9V7. fRN-5A2* PS »S Iba. 


he* froii" m,i -iii:pi-n ("iicritiralLon. The Dialogue 9tF featoroa femovuMa {wyboard. 
i dlsplafyabte Lwopayea I four cptiooil) ana] pi-ogfJtrn koy-s. half InlaostLy prole “ted 
■fialrifl and qlMUf ling. TrafiOUftCtb ds!u eilher bloci, line or chttFicIpc isnxle. 
£.«GeLEHTit > Tukie. YDT-DDtl ehLpplng 47 Ltig. 


T'Word Processing 

M Daisy Wheel Printer 

*1595 


ACCS Regent 25 titiiiEeric cluster VPT-R2 5 
ACCS Regent W 25th status line VCT-R30 
ACCS Regent 40 limited graphics VDT-R40 
ADCS Regent 60 Bloch mode VDT-R60 

Amp ex rJialcmge 00 Lwn page.detateh VDT-DfiO 
Digital Equipment VT-100 VDT-V10C 

Digital Equipment VT-13Z VDT-V13I 

Direct VP-flOOA emulator VDT-PSOl 

If azeltinc 1410 VDT-BH: 

Hazelline 1420 VDT-Hl*! 

Hazeltlne 1500 VDT-H15E 

Hazel Line 1510 VDT-H15! 

Haz ell ble 1520 VDT-H15; 

Hewlett Packard 2021A VOT-HP2 

Hewlett Packard 2021 p VDT-HP2 

IBM 3101-10 character mode green ViTr-2101 
IBM 3101-20 block mode VDT-31DL 

Lear Soigler 3A upper ease only VDT-L3A 

Lear Setgler AC MS VCT-LS 

Lear Seigler Al>MW VCT-LSl 

Lear Seigler ADM42 VCT-L42 

So roc IQ 120 Wr-Ql 2 ( 

Soroc IQ 135 NT5W VCT-Q13E 

Sorcc IQ 140 detatcii able keyboard VCT-Ql 4( 

Tele video 01 2C VDT-T01I 

Televideo 920C VCT-TO^t 

Televideo 050C detatchable keyhd t VCT-T0 5t 
Zenith 19 VCT-Z-H 


CPU WQiVKDH 

CntEr. Cfw’-ipll.tef 3Jt0A Z-00 
UUA. UlHi EkDC-CSRIO 

LirHlbMIt a-AD 24 IsLl, i-UUl 

RHC-nFite 

riodbeut U'JIJ Ii: ■: 1 UM !l duot L6 bll 

irraceasof Hue-u8a 

,'.li dsiirnriam Syaatmia Z-flO 
4 Svtial 3 p*irp1|i4 fuaJ Oyni 
clock. S vkIdt DDC-ltZ-flO 
5U 5yetirma beC-itKJ T.-U 0 
with aerial * parallel 
J.’C portB 1IDC-SBC2 

Trfrtth KDC-1 fihgle bMiftl 
CPL H- Elappv disk ccaitroller 
plus I/O P£JC-F!>C1 


Ft.OPFY rilSK Cdfi-J HDJJ-KH 
Calif. Computer 2422A with 

s.jcfat uw-<3W4J 

OotlSraut ''Uiak <lhe ' features ll« 
.NKC Tii" prail roll r r. DhLA 
.-irbltrattcm E3DI 1 -GUI 

Ma^flue-n.oiL Synteina T65 chip. 
viii r :l' A ifauihlfl iiHciaLty. Xrpar 
recovery DJ7t -Atf 

at) VnMAlLoppv II 

ddulilr dennltT RUT'-VF 2 
C«ft>uU rji'r tauF -TF 1 
JUorrnw J>«tgo itiafc .iookev I 
alntiLe iiMisSJj Eitie-uji 
Xorrow l>csi un I i :i>: jockc v U 
ilnubla Aenshy HIjF-UJz 


Finally u reaaDoably priced lettari quhllty iirlnt^ir, -. Hi-dU-a^ttceivl prLntLiLg M 
ZS i Im'^irLL-ra per R>:c«cid. Full 136 print positions wt-dc- PrrporlLural apaoLng 
If 129" hriu-tiaiitel. !f4&" yeirileftl- 

Ukl::; slanriard Diablo brand InterohnnkuhLc H*lsv prUll wheels, 

Iryciil ADBfi CWr mLeeaproceHaor controlled, lnterlacea via Cenlrtnlca paraUel 
-cnnccLar, Shii'pina 6B Iba, PRV-.10IK 


4320 KEYBOARD MODELS 

TTL serial output AAA $ 995 
RS232 serial AAK 1050 

Friction 80 column AAE 1100 
Friction 80 RS232 AAL 1195 
Bell IDS Modem AAB 1495 


MAINl'aiUlES 

CatU. CoEnpuEar 3SIMA 12 aloi L 
pL-vfrr supply KKM-C2299 
1 'Jl.J L '2 hiix I.iblq Erfai- Tl2 
I'i- I 23 aid tihle EHM-TJ2 
UodbcMi mamrpjp. EKM-Oa[| 


B i'LRI ACC UOAhUS 
r.qtif. Cfnnptiter 3716 lfQ 
\S acrLal7 2 par J m? l‘-CZ71H 
Alorrriw IJob lijpg 5*Uf|ilKiard 
3 itertil.'X parL fiDT-MSB 
hiorraw u*aipifi ilillLhHN 
a acrtali' 3P.-H-imT-AIJ.su 
Oodbcut [jReefajr:*f Lj-,i 

i a^rt.uy? par'J fliJ-l-tSEl 
GodbouL bit e r facer 1'ito 
I s«inl/3pAf1 


r, Hi MOBY DOARihS 
CallT. Computrr 2095A il IK 
ityutiiie pi*triei 0 F uukr-canea 
Ciilif. Computer 201U ISK 

msilc memory 

Coir. Computer 20;t3 12K 
tiAtt rt*mory JIJr.4l-C;'0:fl 
UiwJbtKil Rani 17 M.K static 
memory U bU tUJit-GlT 
31J SVCtemn Lipnndornm II 
I Ilk dynamjo Hi:,.U-kXlli 

64 K rlyruunlc IJ3JM-EX04 

hlcoauren nl Svsten-s U ?i lU-S-LO'J 

fpr Mt>hm hlfMWlHJM-aiS4lK 


UItra-VioIet PnoducTs UVS 11 E 


ROM ERASER 


SPliCIACTY DOAKDS 
Id C Computer real time cteckl 
e«|cndar 

Artec fcleCr Wirt- wf^p prstd- 
lypc board UU&-AWW 

Arii'C E]mr- C.4!nrirrl PurfK>ae 

proto board UuS^ACP 


bojra DirS-GSC 

U-t, ifavtis S-IDQ Micro- 

modern BDS-HM1 

J.1jIIi ii j-'j'cdij,- 1 s oxLenik-r board 
ft- l-.',qlr prafir ki DP5-M l B1 
hlbJIrai Producrs C|i!o-doaieo 
httard, kil HUS-MOG 


EFUU.il dtMUIJH 
DUfftil RWeorrfl 33K. 271B 
prun.seirtra UllM-UFaS 
:■ HvaEm.fl Pram* I DC 
pruRrammer BUM-PI 90 


BMC KG12C 1 BMHz 

P-31 grn phospbnr $259 

Lccdex/Amdek l2 1f 100 129 

Leedex 100 green 189 

Leedex 100-80 197 

Hituchl color 13" 389 

Zenith color 13" 379 

|NEC green phosphor 219 

Panasonic color 10" 

Sanyo O' BW 149 

Sanyo 12" green phos. 235 
Sanyo 15" BW 239 

Sanyo 13" color 419 


UolI. ..tie Cfiut rcn:ca 7-jKl and i].o 737 are capable of ho £ y]:! 
alandard dJfice Jcctfirh^yHl n r pip feeit tocftLituciie funra. 
For bighoe PMdlulltn the 7JT imptemaiUJ! u nine wten dal 
fj. UI rix prbil head. FprUteMnc^rfucIns Add f.S". tor 
HS232. FltC-7HOF (fi-y, TFIC-7JTP J7 Um. 


Torrance, California 90503 


Post Offir -3 Box 3097 B 



All merchandise sold by California Digital Lr premium grade. 
Shipping! First five pounds $2.00; each additional add 40 
!■ orclgn orders 10 % (shipping. Excess will be refunded, 
California residents add 0% sales tax. COD s discouraged. 
Open accounts ext.ended to state supported educational institu¬ 
tion 5 and companies with a "Strong Dun ^ HradsfreeL " 
Warehouses IS0O8 Inglewood Rlvri, Visitors by appointment. 


TOLL FREE ORDERtINE 

800421-5041 

TECHNICAL & CALIFORNIA 

213679-9001 






























7400 


£N?flOON 
SNTflGIN 
£N740?N 
SN7403N 
SN7fl(14N 
SN7405H 
SN7A06N 
SN7fl07* 
£*7408* 
S*74Q9N 
£*7XTQN 
EluTm IN 
S*741JN 
SN7413* 
EN/4I4N 
£M74r&N 
8*7417* 
5M74MN 
EN 74 7! N 
SN 742.2* 
SNT4J3M 
SNT4J5H 
SN7426* 
Sftl74J?Ni 
S*74?[|* 
SNKMt 
SN7432N 
9N74J7* 

SN74J0N 

SN/43BH 
5*74*0* 
SN7441M 
SN744JN 
SN7443H 
3*74*4* 
8*7445* 
5N744R* 
SN74*7* 
3N744B* 
SN7450* 
5*7*51* 
3*7453* 
BH7454* 
5*7459N 
3*7*60* 
5*7*70* 
5*7*72* 
5M7473* 
SW474N 
BN7475N 
BM7476N 
&N7479N 
3*7*80* 
■5*7*81* 
5*7*B2N 
S*7*8J* 
3*7*85N 
5*7*66N 
5M7489N 
5N7490N 
SM7491N 
SN749?N 
5N7493N 
SN749** 
SN7495IM 
5N749BN 
SN7497N 
SN74 100* 
SN74IQ7N 
SIM74109N 
SW4iieN 
SN74TiIN 
5*74t?;?* 


SN74123N 
5*74125* 
5*7412BN 
SN74S2BN 
5*7*132* 
3*74136* 
SM74139H 
SN74141N 
SN7414BN 
SN74143N 
5*741*4* 
5N7*la5N 
SN74147N 
5*741*8* 
3*74150* 
5N741B1N 
SN7415BN 
■3N741&3N 
5N741S4* 
3N74lEflN 
3*74156* 
SN741B7N. 
3*74158* 
SN74160* 
SN741B1N 
SNWiSN 
SN74183* 
9*7*104* 
SN74T05N 
5*74THiiN 

9N741WN 
EH 741 TON 
S«?4I77N 
9*74X73* 
SN74174* 
SN74173* 
5N74X76* 

sinntmi 

3*74? 78* 
SNr4i#]N 
9*74181* 
£*74102* 
5*7*104* 

5*74105* 
5*7415B* 
SN741BB* 
5*74190* 
5*74101* 
5*74102* 
5*7*103* 
SN7-H&4* 
SN74 ISSN 
5*7*195* 
5N74IB7* 
5N7419flN 
SN74199N 
5*74221* 
SN74251N 
SN74273N 
SN74279N 
SN74283* 
SN742B4* 
5*74285* 
5N74290N 
5N74M8N 
5*74lT85* 
S*74388* 
3*74J87N 
SN 74 JfifiAt 
S*74.T£K)* 
SN74383N 

3*74490* 


CMOS 


CD4000 
CP400I 
CD *002 
CO400*i 
CtMOfl/ 
OMooo 
COflOOO 
CO4CI0 
CCHOU 
C04C1I3 
CD40IJ 
C040<4 
CtMOIft 
CP40IS 
CDOl? 
CD4010 
CD4EJV0 
CP4D2CI 
CP4Q;r 

CHOU 
CCWBJ 
C04D74 
C04D25 
CD4027 
CD4EK28 
CO4029 
C04030 
CO4031 
CD4C3? 
CD4034 
CO403S 
CD4C37 
CEMcuUl 
CP4041 

CD4DA7 

CD4i>*3 

CP4OT4 

CD4W6 

CD4B47 

CO404S 

C04049 


t 19 

t.tg 

1.15 


3.25 
3 IS 
3£6 
as 

19S 

136 

tJ6 


CtMOSI 

CD40B2 

CD405J 

CD4056 

CEMOBS 

004069 

CD406U 

OM069 

CD4OB0 

C040r0 

CD4071 

CP407J 

CD4OT0 

CP4D7S 

CD4O70 

CD4QJ7 

CPJ07B 

CD406I 

CMOB2 

GP4065 

CD4QB9 


I 10 
3 90 
295 

ass 

130 


CO409J 

CO40S4 

CU409B 

CEM099 

MCr4*0B 

MCI 4409 

MC 14410 

MCI 4412 

MCI441B 

MCI44 >9 

GD4507 

C04SO2 

CD4503 

GD4505 

GD4B06 

CD4SD7 

CD450B 

CD4510 

CD4B11 

CP4B13 

CD4S15 

CP4B1H 

co4aia 

CtMSiW 

C04S6S 

CIMS&B 

eo*m 

74000 
7400? 
74004 
74COO 
74010 
74Ct* 
741^20 
74C30 
7+C32 
74C43 
74C4B 
74era 

74C74 

74015 

74CS9 

74C90 

1 4C&3 

74C95 

74C107 

740151 

740154 

74C157 

74C160 

74CSB1 

74C1B3 

74C1B4 

74C173 

74C174 

74017B 

74C1B2 

74C193 

740:95 

740922 

740933 

MM80C99 

MM3OC07 


295 

249 

2.25 

13.96 

1545 

12.95 

12.96 
5 96 
4 95 

30 

1.65 


2.95 

190 

130 


1 19 
249 
350 

2 ID 
239 
290 
2.39 
2.39 
2 59 
2 75 
2 75 

238 

239 
230 
7 95 
695 
1 50 
125 


74LS00 


74LSC0N 

74LSCH N 
74LS02N 
74LSC3N 
74L504N 
74LS05N 
74LS0SN 
74LS09N 
MLSiON 
74L31 t N 
74I.SI2N 
74LS13W 
74LS14N 
74tSi5N 
74LS20N 
74LS2TN 
741S22N 
74L&26N 
74LS27N 
74LS26N 
74L530N 
74L532N 
74L537N 
74L536N 
74LS40N 
74L542N 
74LS47N 
74LS4BN 
74LE51N 
740S54N 
74LS55N 
74LS73N 
74LST74N 
74L375N 
74LS76N 
74157019 
74C5B3AW 
74C5BBN 
74C3BSN 
74C390P* 
74L592N 
74LS93N 
74CSBSN 
74LS96M 
74LS107 N 
740910961 
74LS112* 
741.511061 
74151146C 
740S1J2N 
74LS123* 
741.S124N 
24LS12SH 
740B1S16N 
741S132N 
MLB13AM 
741^13*N 
74L313WN 
74LSl4tfl 
74L3146N 
74LS151N 
74LS1&3N 
74LS154N 
74LS1SHN 
7flLSt*6N 
14LST57N 
74L5I56N 
r4LSt«JN 
74LST61N 
74L5162N 
74LS16JN 


74L5164N 
741.31651* 
T41S1B6N 
74CS1BBN 
74CS16BN 
74LS17QM 
74J.&1 T3N 
7415174N 
740S176N 
74151B1 ISC 
7415 1 eon 
74is 19 m 
7415192N 
7415103* 
7415194* 
741S1B6* 
74157 90* 
741S107* 
7415221* 
7415240* 
7415241* 
7415242* 
7415243* 
7405244* 
7415245* 
7405247* 
7415240* 
7405240* 
7405251N 
7405253* 
74LS257* 
74 09256* 
740S259* 
740S2B0H 
74L52B1N 
740S2B6H 
740527M 
74L527SW 
740S279N 
74L32BJ* 
74LS290N 
74L32&3N 
74L329r5N 
74L529&N 
74L3324N 
74LS347N 
74L334«N 
741S36JW 
T4L33S3N 
74L53H3N 
74L5365N 
74L5366N 
74LS»JN 
741SJSBN 
74kS3?3N 
7405074N 

MisaraN 

74053?7N 
740S3aSN 
74L.&36fihr 
7415390* 
7415393* 
741S3S5* 
741,5300* 
74LS424* 
74LS6BBK 
74LSB70K 
B1LS95* 

B U596* 

B11507* 
B1159B* 



LINEAR 


2B5 


325 


126 


7SH05 it 95 

TflMtXj 1 40 

T0MC5 1 40 

LM106N W 
LMIOSAtH 
LM30CH 
LM.MHGH-H 
LMQ04H 

LM30SH 
LM307G*^H 
LM306C*i‘H 
LNI309R 
LM310C* 
IMailEKCMiH 9H 
LM3I2M 175 
twain 2.75 

1M3180*^11 1 40 

iM:n9*H 125 
L«sam-ifj0 t 40 
1M3207 XJf* 1 35 
LtcUtJON-XX- 125 
U4V3K 496 
UM324* 125 

IM33B* 96 

1 49 

L M.T4CT- X& 1 Ti, 
LfvC340H7X- 125 
LM344H 195 

LM345* 165 

LM.353C* m 

LM3BON I 49 
LW372N 1 9S 
LM37S* ira 
LM377* 3 75 

1M3B0C*'* 1 25 

0M3S1 N 1 79 
lM3B3t 
LM3SBN 
LM3S7* 

LM390N 
NtBJlVTT 
Nf-fiWV 
N-E566N 
*£61517 
N6SS2B 
*£566*^* 
*€5B6H/V 
N65B70JH 
NE&92N 
LM702H 
LM7D5N.'* 20 

LM710N/H 9» 

UMftINlH 3i 

kM715N 1« 

LMT23NV* 75 

UM733W/I4 » 

LM739N 1 1 5 

LM74T0*^H 33 

LM74TOJ-14 19 

LM74 7«^H 79 

LM743*/* .39 

LM750C* 2.95 

LIW13T0K f.90 


1 40 
B9 
1 M3 


2.50 
?9fi 
229 
190 
340 
290 
7 75 
I 49 
12S 
I 49 

325 
325 
4 05 

C 40 

129 


195 


1.4S 


3?i 


lfl» 

796 

125 

1.75 

150 

275 

2.09 


LMI414* T« 
LM1443C *4* 49 

MC14I9SN 

UC14«»* 

L Mi 496* 
l Ml 555* 

L. Ml 900* 
LM1620* 

L Ml 650* 

l Ml609* 

LM21 M* 
LM29M1* 
LM29Q1* 
0M29I7* 

C4M13T 
CA3O10T 
CA3021T 
CA0O23T 
CJ1303ST 
C40I5301 
CA;.L04l1T 
lUJOSif* 
0*3059* 

CWKMOM 
CA3062N 
LM3D45N 
CA30BDN 
CA30B1N 
CA3C92* 

0AXIB.1N 
C43086* 
cjtioao* 

CAWOON 
CA3097* 

0A3I30T 

CA3l4i>r 

c«t*b* 

CA3T6CT 149 

CA319(1* 115 

CA3401* 09 

MC342J* I 49 

MC34B0* 195 

SG3524* J96 

GA38CON 1W 

L M3 000* 69 

LM2905H 1 49 

LM390W 0ft 

RC4131N 
RC.41 ICN 
HC41MN 
*04194 
BC41&3 
ULM2D01 
UL*2003 
EWF&flBON 
b*7545E* 
3*75452* 
3*75453* 
3*75454* 
3*75491* 
5*75492* 
5*75403* 
3*75494* 


129 
J.7B 
249 
190 
249 
240 
2 43 


450 

495 

440 

1.25 


fi£TAfLSTORES OPEN MON-SAT 

STORE #1; llto "S' 1 E. E4!ng«r, Sanls Am CA 92705 SHowraoma, Htbil. WanlMiutB 
STORE a-2: 543 W. Trlnibl- n«Hl. San Jena, CA 95131 a 14061 946-7010 


ADVANCED 
I COMPUTER 
PRODUCTS 


KM AIM 

Digital Multimeters 


. VlH»IL> Ilf 11 «-i AVI III 11 
fVfl i:niir ill k*TTn t* EFCW Tl - - ^ >i, 

$& 


\: 


\ 


4 71un:m>i 7*1 it*H 7* 

■ 0 5V*i nwci #4 4 
u wnwi 

ami* lM*n w A* ID M0 ■**« >#*gn 

I1CH »0 tHdlfiii Munirti«ri in0 

TlC*t 31 & ChqiEai Muiurwlr' a t4D 
(CCM 3JO Diariai MuflHBiHef 5169 

VC-201 Vinyl Currying CflW 
DC-iCKi CtrrprvCw 

MV-21 T IKgl-i VnllMi** Piobfi 
HP-22 I HP P-ot*. 

Cl-231 AC Cunwnf Dwinp 
DL-241 Deliite Tail LbJhE KiI 
1L-J42 *icHi J r Titit t*«1n 


510 


535 

*4? 

510 


VISTA COMPUTER CO. 


Double-Densily Eight-Inch 


& 


FEATURES 0’ 

* Hig* speed DMA transfet &T dfl-in 

j 1 nuctos«afliS»'&y1ai 

• COitiplHlEi afteii rn« n 141 1 cm ntCm-iJed 

intludPB llieorv ol operaliun saurce code 
foe DOS entiftncernervl irti Idles schemohcs 
urn) clmkiill*" 
a Lisas all standard AppM DOS coiFunands 
lOPE* CATALOG, UOCK DELETE lOAO 

dtC I Escept lor I MIT w6ioln hm baen 
impiDvisd ,ind ann-aticaci m a Vista formal 
routine 

•CumpsfiO'c wilh Apple DOS 3 J33 Pineal 
i Hind CPM 2 2 twd6 i hr ZBQ 
tail csrq by MicrosofN 
vlntarlacBi ip all SOnyarl AN.'h hl.ithdam 
riiniil-inch Itoppy dnk llriMfrs 
a 2K»,n PROM coniairu, auTUbddt lumrlh&ns 
and aft eigtil-ind* fUiopy duvet code 
Allowing tt)fnpl«td 1111‘itnjr, m.ujr mdp 
campalitnhly *nn AdpM DOS ]M3 
*120 days parls and Iahdf war an I y 


ES^aCOHTIMENTAL SPECIALTIES 
Msdtl m- S 45-dwnrat Lu>t Mlumi 605 OD 
li-l L# tontot MOO 

M«W H-? Ligc Vcmfcri I4M30 

■M-Ull I DO HfV ftyi#- 1 iRiimi CiiiraiH 
149® 

Drill LM Oigitil ! n>c Pmte Ml IX 

Mri* LM Ettrtmy i me Pitta ?fl » 

Do*l LM High Snood Lop: Ptrt* 17® 

Da*! LfH Lajc Pinta Kir 
DiM ITC-1 (TC-? Ltaprai .VuVyac Mi 2PSVH0 



Proto Clips 


M*CI( PC 14 
Mr-FmCm PC 1 s 

24 P,ii p*. pq.?4 

4Q.t-rt.uai pc4o 


% 4 ii 

I 4 to 

5 9M 

1*4 95 



Proto Boards 

PB-b taas P&104 won 

Pfi-SMO lrt» P&203 0700 

163 ! 01 2100 Pfl-20.1* U9tW 

Pfl Ipr CO PB-PMA-Kll 12'JDO 

i** ioi 45® 

SEIKICONDUCTDnr 

SPEAK****-*^ 

DIGITALKER 

Speech Synthesis System 


• Apple® II 48K 
Apple® II Plus 

DISK SYSTEM SPECIAL 

Apple II Plus w/48K Supermod Video Modulaior 
Disk II w/CcnlriQlter Inleger Based ROM Card. 

CALL FOR PRICES 


Hi-S[EHl Sana! I/P 
CfltitrcncrL Pnnrj? (,-0 
Appteifllt II fuirw^e 
Afptr dock 
PitJDl X-!b SysJrnn 
mild *■!& Ccnlriihci 
All Musa: Synthesirtr 
16 Cn Analog lrqul 
2 Ch ArQbg DuIquI 
13-Xey Mypdd 
VfrCSt 


SIBSDfl 

D565 Dv-SoClBf 

S34&DU 

iiHaget WOW Cart 


l»000 

A«*? Cr0[fio TatWJl 


Prow Cnrtf 

2195 


DC Milyf j Mcdeni n 

34995 

H ft II «Ml*atoi 

2095 

mw 

bn II yrfoiftdto' 1 Dm. 13 


Cassette 

54 95 

1799& 

Dak. II 


iOk upqrade hh 

5495 

269 05 

P36t3l UnQ SyylBiii 


toiler- Plan 

9&D0 

25995 

■*;11^im ftiiKGi Card 

16^00 

e F lopov CfBilniLff 

aseno 

2*995 

Cammuftcaiions Cad 

l$90l} 

Heunslic-s ?ce«hUli 

17909 

164 95 

BuyneMSonwnePm 

625® 

Ftomhit + 

16900 

11995 

Cnmis TO Megabyln Diive 

S®wtsfcar 

27900 

12500 


4625® 

Catnip 

750 DO 


a Aupif 111 Dfslroii. A Appfe II 9 
tnrorniarion AnalyM fttnkagd 
1 r avr Monitor 

a Appks III Oprlton a Same a 
Ctohnn A Plur, piih 11 tor 
Appin III 


CALL FOR PRICES 


• Apple ill Option C Sarto an 
Ophnn A Plus. Dl«k li lor Apple 111 
Srteniypd 1r»«m*F Prmlor 

* To sudsklute 12BK Apple III *& 

nKAuptoili. 



NEW APPLE PRODUCTS 


■ MS 33 |* 


!■* It* ?3N mini slpugr m UrlKlsr 

K5W 

iiIbiwV Mum OwM tdl yrl - 

ij&nm 

iv rpi, M*j 



I6H0D 


* -JKief Fast r.tfni Mnul [ 

tnxMVS. «snafl atL*tjtT In- *|« 

* BST 3 tara Wl i 3i ftMi r - - 

a»ts 

HE D5-3DKI lUi L«fc 

It MOO 

4 -51C APTLi AH H ClUflflD A'P liUKtiul riPt*INy 

* AmMOTHtA# I1JT5M1 * h «Tl< 

* APR.F CHTFTnrr Irr i\4it |iir-|mipi ml 

BK4PH- W49tW 

* 02.A7 niwnc'- mu*** [..nfl hs BrtW I UlttK . _ , 

•TDD «'« ID AMfc [XI5 l w » WtaJSIS? * dd* 

dmacDlMtcDnnt iHMW 

« MirflnWUGEM [>c Hntta «19« 

* iliGlFii f (Cut CtMrtjwDnHiKl InHi IWi 

°* IB * MV*f CafHItU CnhOMI 3r«rm *P9 lF Ctt*. 

DMy S«2496 

* «w;« 5tt£H in imr cm 11 a m hash: 

'P*ch ESC - arnf **vi Fpr vmCalc coi^Mlh h C £176911 

Bll, 7 triftOq dlHSKhn iTliii 

NEW APPLE SOFTWARE 

1 niillllltl A pfA II y*n. • 1 Jli Hnrin. hrm 4 'hit Iwt - i+- l*i BfUMol Df WMiPti 5u*dt|l 

ta! -IIIH* tnfls nU 5MN tilartoi) itnu ,n hljiv- 

ITMilnwmiR 'll fits leetriutELvii 110995 Up 1*i mtta Nluk 60095 

i 111 [Hill i?9BS t-NM-HI TtD HT *6425 

7 RtW An* 7 mi r AM MihHum CiW to l*n 

NEW Lochimilh Var M — Bjttk up yot* yWuApio dipeidr diikettM.' only ST4.95 

Pievanr l*a tifytfui e*pp*nye soltwatp 

EXPANSION CHASSIS 


1 CaMertl-e Mirropnodirfli 



PLUG-IN CARO. 


2flO SOFTCARD 6299 00 




A ATARI 800 & 400 

Personal Computer System 

ATARI 000 $799 00 

ATARI 400 $449 00 



ATARI 800 Includes: Computer C&n&Ql&, BASIC Lang. Cartridge, BASIC 
Language Pfogfernming Manual 800 Operator's Manual i*/Notebook, 
16K RAM Module. Power Supply, TV Switch 9 ojl 

lnu> Ihup I unit nqw 151» 




OtdrTALKEP'" 071000. 3rir ecmtMrwd 

bdflhJ Ihil - with lint ■ apaahar and p 
p™«r nitop* - can rwffl* o*i any deMFfld 
CdmtUnatJOn til 144 word! g 4B5 0 Q 

DIGITALK£H'“ DT1QV5. Chip net Inr building 
□tgllplkpf |nlo jmir own twUuptlon d«lfln 

^INatkmaJ $95.00 

Semiconductor 


?IIW 

HJf 

»gg 

42UC 


r+r.f.Y) {IP 

iWih 

H«I- Siyuvto 


IWftUiHi iFiiJ-^i 
hum ti«mUrti 
Rn« IhrtMfyj" 

InviTW Urtrtms. 


15 UG 
15110 

16 00 
IhH) 
Hot. 
1MW 


*««* 7w 


SINGLE BOARD COMPUTER SELECTION GUIDE 


urn rRDELim Her met 

k ast-i «i *>wi; m «* M9» 

5TM-1 6M7 23900 

m 4d9DC 


riactstoi Acrrmti ehclosure 

m 339 (W Ni* 

6503 3760(1 UH49 95 

lafl? reeon ** 


Texas Instruments 

9S/4 PERSONAL COMPUTER 

SupeilOF Color. Music., Sound £ Graphics- 
A a PnwBffm Extended Board- All 0Lfif1*|n 
MOW" Special T.y 
Adapter lets you use 
yotji e*i&thng T.U aeE 
as a compuleF display I 

$ 499.00 

Conaoto only. 



mrm. 

iurmnniQ' 

INTELLlVIStON 

ACP LOW PRICE 

S259.95 


GAME CARTRIDGES £26.95 

bUMlrtll HDCtfY HIKFK'HLTCIumiM 

HDQTB41L e*WE7a*Lt BOUiFin 

«j-n- FlflCE MOT0C«SS uoasf W*fi 

THIlii A£«FnUflC 5VB BM-n-t 

(HLf CHECKERS «WiW S*rlLl 

SQCrtB OHESS, -SKACESinif 

M4THFUH 5£*fi4nii 

aaMNC aL-j.:MwMoh *AC*DE 

mwiiMfl vDMsruti 



P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 


DRIVER S LICENSE * OR MAJOR CREDIT CARD 
* IS REQUIRE DON ALL CHECKS. MONEY ORDER 
OR CASHIER CHECK WILL PACtLITATE THE 
SHIPMENT OF VOUfi PURCHASE 


484 BYTE Jdy 1901 


Circle 7 on inquiry card. 










































ADVANCED 

COMPUTER 
PRODUCTS 



V DRIVE 1 


THE LAST WORD IN 8" 
FLOPPY-DISK ENCLOSURES 

The VISTA 1MOOO FLOPPY DISK DRIVE SUBSYSTEM 



CABIN FT 
CABINET - 
CABINET - 


.3 m 
31 MS 
3£?B5 



Vkta V-80 

W 191*1 3V*“ DISK 

NOW SAVE ON 
TRS 80 ADD-ON 
ONLY $299.00 


2 DRIVE CABLE 
4 DRI VE CABLE 


2& 9S 2 FDR 279.00 , 

39.95 


1 


MINIATURE COMPUTER 

fujTirSTTl a complete 

inicroHcel computer 

ik kit.149.00 

\ 2 K KIT..... 169.00 

— Manual .. 10.00 


ATTENTION VIDEO HOBBYISTS!!! 

+ BO* BUILDERS 

* USE AS REMOTE TUNER/TIMER 

* FULL SCHEMATICS AVAILABLE 

* FOR ONLY £5.BO' -FREE W/PURCHASE 

Afip Special Ptiittiunc Allcun Uh Tp PiFMini Itvn fallowing 

NEW. UNUSED COMPONENTS 

From The Ma^na v-da fines Cats«lf« Recorder 

KMl Wtl. 4U FOR 

2 ,¥ ■<« tiiM- 6 Vde, i**Uj 

7495 


Call For Volume Discounts 


m 


HEWLETT 

PACKARD 


HP-41 Powerful. 
Vel Easy IP Usp 



■ The HP-41 com-muOfcales with 

you m wcwcJs H5. wdU AS! rurmfcWra, 

■ Y«u tflh custom uto thi? HP'41 to 

your own design 

' r-'r Ligr Jimmirl-ej ift Mini Sr>d nil My 

1 Continuous MemHirv &avei 
uvgryt hing 

i Op-iionai peripherals aiictw you 
to utpuntl capabiMie* 


HP-4T System I 
HP-4f System II 
HF-Card Header 
HP-OplltUtl Wfthfl 
HP Plpllgr.'Pr.n-IPr 
HP-Ouad RAM 


■igBOO 
675-00 
1TB 00 
T05 00 
. 315 00 
.86 OU 


RAM B0AHD5 SPECIAL 

a PytipmUC.. RAM Rp#h[» 
a Tfl*1«l 11 1 9.95 LHlfoMHt SSI 15 


16K 


FLOPPY DISK DRIVES 

Tnndam TM1QO-I Oisli, Dn*e . 

WPI 40 kftfihs . 

Shugan S4flOd-r>'-." 3S irachH 
SKuBartHdn/WiRfl'. . 

Stolons Shugarl {ktmpolibfe Wpdei FDD-l2G-RtL 
PlERSQ Made! 277 Dyu) 

WAnGO/SIFWENS IV prto 
MPI Bb2 IV Dual 
WANQCSIEHE HH jga 0 Lfl i gw 
WANW/SJEWtnS 12. 

WPl 41 OcutHfl Trart Darkly Singm Sid* BO T/acha 
MPI 92 Double Trech Drniily AtiybJs 3--do. I 6b Track 


Z4I70S 
2W.9E, 
afl&OO 
440*0 
4£9.B0 
119500 
2&O.0O 
3*6.00 
396 M 
£90.00 
37&P0 
47 5.00 


95O0A 

9609 
9601 
»02 
9*00 

9604 

9605 

9610 
%l I 
961? 

9616 

9617 
9620 
9620 
^27 

9629 

96-294 

9630 
9840 
9650 

PS 

96103 

9670? 


Single flaaid tv ...... 

AfMnce<f Smgle 3d. Camp i 
16 SM IVtolhar Board 
Cate Cage 
0 5** McVhpr Board 
F’Owef Supply 

DC Incut Pov.er 5upt#y 
ur1111 v Prpro Boi'd 
Arith Proc/Memarv Modum 
Buttered Umny Prolo Boara 
32K EFHDM.'HAM Mw^-p 
BPROM Programming Head 
16 Channel ParaHes 1/0 Module 
Senal-Pafaiiei i/O Module 
16 k Slate K*M Module 47Gnb 
32 K Stait R4W 4S0nF. 

32 K Stare PAW 200ns 
Caid EKtp-nrtlv 

Wn/j.ple PrograiHTiablc- Timpr 
0 Ch^nnffi Quplqoj Serm i/q 
I nrelliflei'il Tape Cpnttoile* 

3S732 I'O Module 
ConlaC I ClPlure Mbdulr 
UNPOPULATED BOA ftps iAr S o Av'i'Jjfrfe, 


LIST 

FflICE 
H95 DO 
i 505-00 
r 75.00 
7500 
10000 
27 500 
32600 
3900 
A9500 
4000 
2SO.CO 
2riOyp 
295 00 
325.00 
-39500 
69500 
69500 
6600 
395M 
39500 
55000 
J75-.00 
35000 


The Vista V3QO Printer 



$1895 



HP-B 5 

52635.00 

HPl J225 Gr/ipin-ta PlpUet 
HP 16K Mnmory Modmd 
HP 5 T4" Dual Mailer FI01 Dial! DTiye 
HP 5 1/4" Single Waaler Flat Due; Dilyo 
HP PgrsynAl.ty Mndula .... 

HP ROM Drawer . ■ 

HP Ploller Fi inler ROM 
HP InputrOuTpul ROM 
HP MaUm ROM 
HP S0na1 lolerfacB [PS-232C|i 

HP-B3 51835.00 


2100 00 
1295 00 
700 00 
.. 40 O0 
130 00 
?60 00 
. 130 00 
350 00 


$24,95 TftS-80/APPLE $24,95 | 

MEMORY EXPANSION KITS 
41165 , 18K f2O0/i?50 ns.f 

ICO 0 pc® tor $24.95 n A nn I 

I QH w/insifLidions & U II lyl 

B W 1 ' Cell For Volume Pricing 

* SpmibI TRS6K1 Scheme! Ic 5 4 96 

v Expansion Interlace Schemanc 5 495 

* Expansion Interface Connector 7.95 


CENTRONICS PRINTER 

Modal 73? 

* Cenlrwrucs complex prmrar 

* The 7 37 haa everyth! no. Cnech 
and compare ih# teaturei 

* New low priCrt $838.00 



32K STATIC RAM BOARD 

5*100 



ADD GRAPHICS TO YOUR EPSON 


' Add -iiK pnnlrng si/-ea 

■ Add mb* 

« Ad-d aoftwar0 
deli n able symbols 



Oicfer PFE12 Upgrade 

$235.00 


UV “Eprom^ Eraser 

1 Model UVS-llt $69 95 

] Hnkls. 4 E jit pm 1 ill n time 
I Barihttd Liv J^yf.'i-. 
r t>xpei mne-.a 

Mudtl S-S2T... $325.00 

pTOPes-vinnai Industrial Mndfn 


S-1 00 MOTHERBOARD SPECIAL 

S stol expandable w/9 conn 

rgq 869.95. ■ NOW S5£.95 


SHUGAHT DRIVE 

(txanifi 

• ^prtdral buy rthtw Mirdply <3*1* 

• it" Ckme wilh DduBe'Dflrieily 

• SO Dny Wanalky 

• CWECh Otift FLOPPY 019K PRICING! 
ON THIS P*Gf 


449.00 

AU$0 

a- Siemens 

fo ikj-6 


CHARACTEH GENERATORS 


mCmmit tel* 
u0wen7i4p 
MCLV*7A.in 
MCMWTWP 1 
yCM6674tlP 
MCMW7M1P 


MCWW770P 

MCMflfl7&9P 

MCMMTfKiP 

ucwe^i 


isHtur AEpii sum 
l?|.0.r WCMSblt DuurticrM 
IJH-4.? ASCII iion-Jhil! 
ma>9>7 Kirtn i 


iiil.0./ XaiiM cnlrl chnra 
MOHfiB-4 Hrilrah 
ma.«0ii MCMflD?4 GErman 

miW9..' M0MHW4 trnrH-l, 

Hi 1x9*7 Gnrl Eiiiapuii Prpfl 

ASCII ShiiiBit xtirwi 


IlflU 

imn 
la-rrn 
i*i hn 
nin 


13 DO 
13 DD 
13 ID 


DATA BOOKS • COMPUTER BOOKS 


IP Mor.lbl 
INTEL Paid Gat#. 
INTEL MCS BD M 


fltJBCA Prdgramrmrfl 
6&DO Piogranirmng. 

2BQ Pmgram/ning 

W l| Some Ran Mr: 

Vui III soma Rerti Support 
Itlkti lb Mifirafl Vbi III 
SOflfi Programmi/iq . 
26000 Pnaqramming 


7 50 

£•14 

12 60 
12 50 
*250 
12 50 
Hn 00 
. 27.50 
27.50 
1-l.bCi 
HM 
i486 
14 U5 


SALE • SYBEX COMPUTER BOOKS * SALE 


■2 Gann- 

inii-p Id PE-isnnai-it B^ies,^ c 
WirdDpiactE(iri FrnnrCliarf, h i 
Wicrbpinct«.di InlertjKing T. 

PtDgrammirig me 2pd 
R-bqmmrning Ike. 7KKJ0 
Ptbgramnimg I hi- 5502 
6S0 j 4(jple;ar.-in» Rorrh 
CPM'flBrtflt.Mt.. 

"CPM a • fipg.-slbrad Tranflm4rk gl p^ii^l H 


S17,flS 

1^95 

1?E15 


I 29=. 
1.295 
i.Ch Corp 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBVIST AT FAIR PRICES! 

1. Proven Quality Factory tested products onfy. 

2. Guaranteed Satisfaction 

Call For Special School Discounts 


MICttOPflOCESSOHS 

ZK01 i&b-i-s-awo $15900 

Zfi£02 IE l-|-:-6jk ia9O0 

260 . H5.75 

Zflo/i 14 50 

F-6 i3850i IQ 95 

2650 1695 

C01B02 1395 

BOSOA 0 50 

B06DA-XMH./ 1935 

SALE 6065 i4 95 

flODB-i 14 35 

29Di 90 0 

29Di A 14 95 

2903 X-bit Subtree* 29 96 

TMS990OJ-L 4995 

CP16CO 3695 

6302 ii50 


noo 


87 55 
8748 
6K73 


10 1?'. 


2504V I 4$ 2625 1 49 

2507V I 40 £327 I 4H 

2517V l.4!5 262i1 i 4e 

2524 V 1.40 2521t 140 

253d 1 4tt 

6502 SUPPORT CHIPS 

<5620 PtA . 7 sa 

852? Mulii 11 ft5 

flr,;K>-Qd2 paiOW 005 21 95 

5532 1995 

east 1995 

PROMS 

2708 45d na ft25 

2'ma-fi IWid nn .7 5d 

IF02A . . 4D5 

2732 44.95 

DTie-iV f-4.35 

271S-5U. 12V 1995 

:'7 5a-5U 19.95 

5203*0 IJ.0E 

5^34*0 M.93 

IM 5610 3.90 

82$ 11H 5-1Z a 0 ft$1 IS 95 

SzSlZHDZAfl 41M 

92312G 230 * 4 4 :KI 

823*29 230 * 4 l iar 4 :KJ 

823130 11 £ * 4 fOCt ,65d 

8232:i. . & 95 

azsim 14 d5 

823137 14 95 

74533 7 .. 5 SCI 

74K4 71 IJ.SS 

74&47Z t?dfi 

74&17C5 ... 1495 

743171. 14.95 

NOTE- WE PROGRAM PROWS 
CHARACTER GEN. 

251 JrOO 1 I5VI Ll|Xie> tt bO 

25VT-005l5VIL..>rtt.r H0.93 

35l5-ADM.Tf5VI Lu-irtr t4 9b 

WCM5571 T1 73 

WCM6571* i I 73 

WCM657X 14 30 

WQM6575. 14 30 

MCM8674 14,66 

DARTS/BAUD HATE 

Tr4Hi02Bi5V 12 V- 3 95 

4751011K5.V i£Vi 4 95 

XV 5101 xA,-1 ll 2 |3- 14Vi hS)& 

*V 51015X.' 1383 ISVI ^95 

TM5 50i 1 rSV l£Vl S 50 

IM&402 ?.g 5 

IMSdaa 0.45 

2350 LrSRT 9 g S 

tariBAstnjs JuK 

SALE TB147J6 . V.93 

Mt:i44" 1tfl5 

47D2 | □ S 

WDI04r 

COM bo 1B ,e.06 

•Mntaa 7.95 

IH5 32S0 15.05 

KEYBOARD ENCODERS 

*V5.237(j 1 : 75 

A75-3600. I 3.70 

HD0165 9.03 

74C92D 9 95 

74C923 9 95 


£9 9& 
11 73 
F9.03 
IT.gfi 
1 0 93 
10 45 
xfc.95 
6395 
37.95 

6008 00.00 

ADVANCED support 

8M9&I I Ariln. Ptbcesatr 175.00 
0b 1 2 Anlh Ptbceaibi : ''5 00 

9iiaUnm T-ninfl 79 S& 

ihM0a 1 7 DMA CmlhHor 1 $.6S 

AM&b 19 Univerfttf InMnupl. 16 01 

Z-80 SUPPORT CHIPS 

Z8D-HO 2 & Mh7 676 

zaox-pio 4 0MI-I7 >2.95 

Z0O-CTC 2 5 Mhi B 75 

Z&OVCJC xCtMH/ r696 

ZSO-DMA 2 5 Mil/ 2S.9S 

Z60n-DMA 40 Mil/ 36 95 

Z&O-SiCvti 25 MU/ lb.05 

Z0OA-SIQ'U 4 b MltZ 29 4b 

Z&Q-SIO/l 25 Wit/ 16 95 

ZIJOA-SICh'i 4 0 Mlb 39.4b 

ZffiHSICVS 2.3 Mu* 25 95 

Z0O-5IO/2 a.U MI li 39 « 

8080/8033 SUPPORT 

6155^6155170 .. Z4.&5 

6755 I/O rt’th Eirbin 64.1*5 

6202 [Jyii. Harm Ctnl. 34-36 

5205.1745 138 Dmtldci 196 

82126 L*t lib . 2.75 

821« Pi Only irtl 3 23 

82*6 Bl« &IVHT 2.73 

8224 Clueh Gen 2 90 

8224-4 r4W 1 l*t. 9 70 

6228 Blf- Dni/ur 9.00 

0T26 Bun Difwei £.&; 

8228 5*9 Crniknl 5 30 

6238 5*9. Coil 3 10 

626* Prog, r.ro H.Se 

6253 Irtl Time. 12 35 

8255 Pf-i-y I/O 0 30 

8257 Pr-uy DMA 1695 

8259 Pr*0 Ini. 17.00 

827 h CHTCraihblkir 41*93 

027b Pi-i* huytraaiJ 13.30 

3B00 SUPPORT CHIPS 

63 10 128 > 8 Fttim. 4 7.1 

6830 f*4 3115 

6831 PiA 0 SCI 

57J26 Preniy mi 19.03 

flflOd 6 512 * 6 Eu*nm . I B 90 

flR45/HnA6ib5 CRT Cdni. . 00.95 

884 7 -!j,L.i, CRT 41*05 

8050 A^IA S.95 

£5653 -5nnfll 8d4Ule. h 05 

filWjO Mudein KtHfi 

6667 MtiiJuluit* ! 1 ijr, 

f>67l A I OMH/0SC. 33.91 

6H76 $.91 


STATIC RAMS 



mu man 


dynamic raws 


416 AI 16 Ifih. .IP p.„. 
041 14 a 4 Ip . 

41 Ih 641,16 P...I 


mi 'U S4K a 

t.2-0 4S RAMS fifiM 

:.7'X' ■/ -i $1 59,95 


LEO READOUTS 


DL AH 
DI.7DJ 
rKQU 
rra»*i 



IC SPECIAL PURCHASE 


If 10500 JFET Analog Mum a n 
ICM 7045 Fv^nj-jii SlULWfllrti 
c:mO0 led StdironbiTfirTw 

iCMr»7C “ _ 


ICM 7209 Ckjch □ 

ICL 7 107 3' i [>u'i A/D ll.EDl 
WC-14X33P ]'r p*jir VD Crtiv/e-tlrt 
(CL 6211 Vcfla&o Reference 
LM 18HW around Fault it; 

LM 290&N Du&q .XmuJ*4)i 
I M 7911 ht Froa 10 Vdll tignv 
AV-3-:35*0 4 J / dil*' DMt.l 



L'L.N 7tH-J3A 7 cl 

2101 AW 

MOV *4505 64 It 

MOL I prjT 14N33I Qdld c&icftll. : 

.SPX35Opt6C0upfer . : 

*H 3046 DMOS Srtilch DB3-T 
V* SMS Itians A/vay 
m 14tJi'AUAJ9T 
MH pyu Mt-m Sh/h Req. 

573s ciir Crsn Cmiii ; 

6763 CHtt C(f > Crcuil 
S010TVC*i Deo Orull 
ffJ8OA8 0iCPU .. ... 

I92S21 32 a 2 Sl6*«- RAM ; 

67ddCJ8cH A'D. . 

3758 5U.270FI ephdm 

MJvHZBbyYPO 4N,tfi? r07/TW34060r 
Xkjrl Dynamic 33 ftin RAM 
86047VPQ 4t 4/-4O27.'3S0OyMK 4096/ 
XK*1 Dynamic IB Pm 
7&20/25 


2/1 99 
MK.ib'flCj*c J, 1 1 90 
LM323*; Xsk, 

MCI 37 2 5^5 

W-M=2Ba-4A,fl..2.9£ 
LM 377 1 £b 

LM380 1.25 


LM 33C2 
LM 4530 
RSQ413B 
HS410I 
COW 50Z7 
COM 5037 
DADlOQ 


£,n 99 
099,5 
49 95 
15.05 


VERBATIM DISKETTES 

IDOta CERTIFIED ERROR-FREE! 


a J5 mitt: IIilIiF KHim IINBI PKI V-> 


FLOPPY DISK I/O 

1,' 1 ?7I 8 i M.nillbncB 34 95 
uPci3r2 Nei: Futipv 49 g& 

i .761 flufll Fkipp* 79 98 

I 79 r_<31 Bum floppy :i ee5 

uftd E5 Roupi- 49 OS 

' -03/1 TK l>D f 1 -j'/M 411!, 

A/D CONVERTERS 

0700 8 ihl &i>ary ’ .13D 

670-1 10 b* e*1l'irv 22 pq 

6700 0 DU TS IJ an 

»400 veft ra 6ieq Cam 7 £3 

0750 3' 1 0,(34 BCD 13 05 

1 4061 fl 5 DU 3 91 

I406L8 0 till 3 91 

DACOi l> lb A 595 

D-5C06 9 K 

CMC 1GC- IBbS 

TV CHI PS/SOU NO 

AVOSBbb-1 8 Games B/W 4 03 

AV38515 Colb> Converter 2 93 

AV36flb$-i ffeodrnce Game 
•733B0M 'iVuwCvl Gfim# 

AYT06O7 1 sUhW.ik) Gaiteiv 
•VO00IIO &s*-unj oamemlDt 
5N784 7 7 n Ron-U] r.rfnfiaiu, 
MM5820.-21 TV Sym.'t, Gan- 
MM 5369 Pieweif, 

LM16B9 RF M. Urum 
MM 57 DM nscCustH TV 
MM57t(H ClOCh (3W 
MJRI 


WAVEFORM GEN. 

6036 f urtchbii Gm 3 95 

MC4H324VCtl £ 95 

LM3GIS VCCt 1 95 

XA22Q6 Fynclign Gejnpalcu 5 25 

SHIFT REGISTERS 

MM-5WHOu4I26 50 

MM5056N Dull 256 296 

MM5O60M DUUI '26 295 

25 rOA Bunn (W 1 95 

264 7 Gujia 80 4 96 

J3ni DudiaO . -195 

3351 40 j 9 FIFO 17 96 

3357 Quad 30 8 95 

9403 16 a 4 FIFO 24 9b 

94M mar Sfertypihn- 9 95 

3347 5 95 

CVS DIPS WITCHES 

CT32M-2 1 TB C132M-7 I 79 
CTS£be-4 1 76 CT32OG-0 1 06 
CTS208-5 1 7 9 CTS206-9 1 96 

CTSiMJtWl 1 75 CT32Q8-10 1.9b 

CONNECTORS (OOLOJ 

DB£6k IR3ZJ2I 3 25 

DAZ^Founale a. 76 

Hcori 1 as 

$p; w/Hbort Sale 5/ 5b 

2J?44 Vf.VT S/T KIM 2.95 

43.'PFV/A*7.S/T MOT (S6iJ 

50r 100 Sr 100 Ctinnecic* wA* 4 96 
SO..-100 3- ISO Canned!* sfl J 96 


NAKED PC 

S-lbOSaundBOAkl SJ4.0E 

Z-80 CPUitlkirtCfi 441 9b 

BMOACPU 141*5 

iGKSlar*. FCA.M |21 I4| 20.0D 

32K Slate RAM-121 HI J5.0D- 
0K eirfCrt, |270(1 f 24.1*3 

£708/2716 Ep.drr. 14 J1S 

■AGP P7fi*C 00 I3M CbrtM 77.01 
VeCloi 8600 Prat* £? 20 

Veeiw 8803 11 nlt.1 M0 29 1*1 

ACP E.irtuiei «.nCDnn le.wn 

13 sal Mariro,4Sw,d iwmc* :i j 95 
9 Sloe MiilhavBoanJ iWMCl :iy.9b 
ttSKtt Mother tf^iy*ndatiiii|...34 95 
I!«»/ PCB 

**-34lUWPT, l!» 

SlCtHAVShEl 116-Sound Bel 34 9= 
Amnia Sound Bd 24 IB 


V- r.'i 'ir.lnsl IS.% U. .1: 12196 

W5 iC m n* 't.rd N5 *u:*> h, J29.85 

S5-K ifi H-^e !!.|sj lUcnsr*! tHJS 

• ID E 7T in* .4 UUIU DEK^m - JiHt.S ElkD 

S'. wHU • FINrH[:EttCNI IlhB 
*7-' Di Wl Getbnl rfla HD bIc 532jf| 

«7/h. iu He*, iljuj nS n-ji-' itt 3235 

977 ih (h *1* Knf MrAiaii. b 35 

• J-J UHtS IblELE SIDED I UTILE DtNEirr &■, 

blC-C-r l.?t -ULir-Hl $4 4» MR 17 J31.9J 

!iK ID ru Hot HbtJ H4-7 AM NO! 1.1 *3D» 

'.F-: Ifi 16 rtu.- H4H M fin 1 K? S5 

• I 1 ID? . [(RtFlbl DIEUrtEl 

tDMD 61 Gdt Swjlr Utusl, J?*U SH5D 

I DMU 13 J7 ka4 ii^e CUvsny 5h.y 13 56 

I DflW-Ot GdL Untir '.H'' u, J74f 44 66 

•:.i»H'i ktl Uoln- So*) EDul* Cwuy 37411 mfli- 

VOLUME PEALEFt PRICING AVAILA.9LE 
WE ALSO STOCK DYSAN-CALL 


MONTHLY 

SPECIALS 

* $100 Wife Wrap 

ConmeclQf 

$3 00 each 

★ 27M’s 

g lor $30.00 



ACOUSTIC MODEM 

WOV.ATI0XJ c•T"' o-bnn Im,.*) 


O' CAT MODEM 
NOW AVAILABLE 


Siaiva 5012 CX 
B/W 

Sanyo 1/M 4509 

. . 

Snnyb VM 421? 




1279 00 

27900 


SOCKET SPECIALS 

14 f6. ES & 22 Pm 
Solderlall 
1 2 each 
100 to r ^ 1 ^ 00 


TBRM5' 11W CH0CK M/C. VISA, 
AMEH. CB. Ur COB COD nequnes 
254* derofiil Charge Order! ptease 
irtCluCfea*Eln3li[yi dane Fore^npay 
U 5 Funds Order by phone, mail or 
-WX MkliWuM HO Ob. P^aie m- 


SHIPPIFJG. U.S.A. add $2.00 forlirM 
2 fca Ft-* aurtstfe Sdi* 30? Hr addh 
liOrtfll Ite Far Dir add 70c lor addh 
tdrtll (OS. FOREIGN. ?Vdd HPu ship- 
cwigerd handhrtB- COO i S i 45 eulra. 
N(jl reflpsntijfe tc.r 1yp&3 Seine 
Hems* suDieci to puior We 
-light 10 I- 


R£TA)L STORES OPEN MON-SAT 

STORE 91: 1 31U -fi- ’ |=. F dinger Slate Ana, CA 92705 ghdwmpnq, Ratal I, W«reh(HIB« 
STORE #3 : 54Z W Trimble Hoed. San Join, CA 95131 • <4051 946-7010 


ox 173Z9 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 


FOR fNTERNATtONAL ORDERS: 

13f0 E. EdFrtger (714} 953-0604 
Santa Ana, CAB2705 TWX: 910-595-1565 


Circle 7 on inquiry card 


BYTE July } 9®! 485 








































































DETACH OUR CATALOG FROM THE MAY BYTE 


mv 


MODEM SALE 

$129.00 



x 

THE STAR 
MODEM 
from 
LIVERMORE 



2016P3 

2Kx8 L/P STATIC RAM 

8 / s 100 00 


FEATURE 

FITS GTE HANDSETS! 


2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 

The exclusive inple seal ol Livermore's new flarmgunled 
cups locks the handsel into the acoustic chamber yielding 
superior a con sire isolalrqn and mechanical cushioning 
Designed lo adapt lo mosi common handsets used 
throughoul the world, Ihe STAR otters Ihe utnjosl in flex¬ 
ibility and transmission reliability. 


Specifications: 


Ihe utmost m Me; 


Spe 

■ Data Rate: 0 lo 300 baud 

- Compatibility: Bell 103 and 113. CCITT 

* Frequency Stability: ±0.3 perceni. Crystal controlled 

■ Receiver Sensitivity: -50 dBm GN r —53 dBm OFF 

- Modulation: Frequency shift keyed (FSK> 

* Carrier Detect Delay: 1 2 seconds ON; 120 msec OFF 

* EIA Terminal Interface: Compatible wilh RS 232 
specifications 

■ Teletype Interface; 20 mllllampere Current loop 

■ Optional Interfaces: IEEE 408: TTL; TTY 43 

* International (CCITT) frequencies available 

* Switches: Originate/Off/ Answer. Foil Dlj pi ex /Test/Ha II 
Duplex 

* Indicators: Transmit Data. Receive Data, Gamer 
Ready, Test 

* Power: Supplied by 24 VAC/150 MA U L/CSA listed wall 
mount transformer. Input 115 VAC. 2.5 watts. (A 220 
VAC, 50 Hz adaptor <s available upon request.} 

’ Dimensions: 10'' h 4" x2" 

* Weight: 1.74 lbs. {3 lbs shipping weigh! including AC 
adaptor) 

■ Warranty: Two years on parts and labor, excluding Ihe 
AG adaptor which carries the manufacturer s warranty 


2708 

$8.50 EA. 

450ns 8K 

EPROM 

8/ s 32.00 

2716 

*11.95 EA 

450ns 5 Voll only 

16 K EPROM 

8/*48.00 

2114-3L 

4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 

8/ s 3ir 

100 + s 3 00 

5257-3L 

(IMS 4044) 

4096x1 300ns 

LOW POWER STATIC RAM 

8/*50"° 

100 pcs. + s 4 75 

TRS-80/APPLE 

MEMORY EXPANSION KITS 


4116’s RAMS 

from Leading Manufacturers 


List Price 

1159.00 


Pan No. Description 

LI Y-STAR RS232 TTL. 20 MA 

Current Loop 

CABLES 

Part No. Description 

CNO-RS2320F PS232 BCnnd 8 11 

and 5UB-MINIATLJRF 

^CONNECTORS 


SALE PRICE 
1179 DO 


^ ,16Kx1 200ns) ^ 

ya for $ 24 00 

^ ADO $3.00 FOR PROGRAMMING JUMPERS 


FOR TftSrBO KEYBOARD 


Price 

$19 95 


/^'I'l'i'iijjiMpfi 
' L ' L..a 


P - Plug, Mala Type 


^r£ .yv.v .v^ 
k - cfemale + J 


$ = Socket, Female Type 


FEMAt| 

C = Caver. Hoed 


PART NO 

DESCRIPTION 


PRICE 





19 

10-24 

25-99 

CND0E9P 

9 PIN MALE 

% 2 10 

$ 1.90 

S 

1.70 

CN0-DE9S 

9 PIN FEMALE 

S 2.70 

$ 240 

$ 

210 

CND-0E9C 

9 PIN COVER 

$ 150 

$ 1,25 

$ 

1 10 

CND 0AI5P 

15 PIN MALE 

S 2 75 

$ 24$ 

1 

215 

CNDDAI5S 

15 PIN FEMALE 

$ 3.95 

S 3,60 

$ 

3.20 

CNDDAI5C 

15 PIN COVER 

S 150 

$ 1 30 

$ 

1.10 

CNQ-DB25P 

25 PIN MALE 

i 3 00 

£ 2,75 

i 

2 60 

CNQ DB25S 

25 PIN FEMALE 

$ 4 00 

$ 3.75 

5 

3 50 

CNDDB5I2I2 

1 PC GREY HOOD 

$ i &o 

S 145 

$ 

T.3Q 

CNQP25H 

2 PC 3RET ROOD 

S 1 50 

$ 1.25 

$ 

Ufl 

CNDDB51226 

l PC. SLACK HOOD 

$ 1 90 

$ 165 

S 

1 45 

CNDDC37P 

37 PIN MALE 

1 5 80 

$ 5.10 

$ 

4 45 

CNDQC37S 

37 PEN FEMALE 

S B7Q 

J 7 70 

s 

6 70 

CND DC37C 

37 PIN COVER 

I 180 

S 1.55 

I 

1.30 

CND DD5QP 

50 PIN MALE 

$ 8.75 

1 7,75 

1 

6 70 

CNO G050S 

50 PIN FEMALE 

$1155 

11025 

$ 

8.90 

cnd umt: 

50 PIN COVER 

$ 2.00 

S 1.80 

I 

160 

CHD-D204I8 

HARDWARE SET 2 PR 

$ f 00 

$ 0 80 

s 

070 

CN0RS23Z8F 

R5232, DB25P EIA 
CLASS 1 CABLE8CON BFT 

$19 95 

$17.95 

$15.95 

CNQ 5730360 

CENT 700 SERIES 
PRINTER CONNECTOR 

S 900 

$ 7.50 

$ 690 


GOLD S-100 CONNECTORS 

SOLDER TAIL PRICE 

Pari No. 1-9 10-24 25-99 100-249 


SI 00 STG 


Part No. 


3.20 2.90 2.50 
WIRE WRAP PRICE 
1-9 10-24 25-99 


2.20 


100-249 


S100WWG 4.00 3,75 3.50 


3.25 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 




a 


ISOBAR 


GOF-IBAR46 

* inductively isolated grounds 

* Sue kefs md ividual ly til ter isolated 

* Each socket isolated Irom power 

s 79 95 

sages 


USI PRICE 





* •** 




6 OUTLET 
MULTI USE 
CORD REEL 

SH. WT 5 LBS. 

THE CONVENIENCE OF 


AN EXTENSION CORD AND POWER 
DISTRIBUTION PANEL IN ONE 
COMPACT\ SELF-STORING UNITt 


* SIX GROUNDED 3 PRONG OUTLETS I 

* 7 M f22 FT or 50 FT.) 14 GAUGE, 

3 CONDUCTOR POWER CORD RATED FOR 
1NDOOR/OUTDDOR USE! 

- CIRCUIT BREAKER FOR SAFETY'S SAKE — 
GUARDS AGAINST OVERLOADS ABOVE 10 
AMPS 

INDESTRUCTIBLE SPACE AGE PLASTIC CASE 
DESIGNED FOR YEARS OF HEAVY USE' 

GOF-CR21 22 Ft. - 5 lbs. . .... $24.95 

GOF-CR50 50 ft. - 10 lbs. .. . $39.95 


PRIORITY ONE ELECTRONICS 

9161-B DEERING AVE. • CHATSWORTH, CA 91311 


Terms: U.S.; VISA. MC, BAG, Check, Money Order, U.S, Funds Only. CA residents add 6% Sales Tax 
MINIMUM PREPAID ORDER $15.00. include MINIMUM SHIPPING & HANDLING ol £2.50 for the first 
3 lbs., plus 25c for each additional pound Orders over 5€ lbs. sent freight colled, Just in 
case . please include your phone no. Prices subject lo change wilhoul notice. We will do our besl to 
maintain prices thru JULY. 1981. SOCKET and CONNECTOR prices based on GOLD, nal exceeding 
£700.00 per oz 

Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate height. 


THE UNIVERSAL IEEE S100 
DYNAMIC MEMORY CARD 


00 So 


4116’s 100 pcs & UP $2.75 each 
1000 pcs & UP $2.50 each 


THE EXPANDALBE 1 TM 64K Dynamic Ram board 
provides your 5-100 system with &4K of reliable, high¬ 
speed dynamic RAM. Compatible with most of Ihe ma¬ 
jor S 100 systems on the market, including those with 
front panels, it supports DMA operations and requires 
no Wail states with currenl microprocessors 

* User expan dab/e from 76 to 64 K 

* 2 or 4 MHz opera I ion 

* North Star compatible 

* Cromemco Compatible 

■ Designed to IEEE proposed S-1Q0 bus standards 

* Supports IMSAI-type front panels 

* Operates with either an 8080 orZ-80 based S-100 
system, providing processor-transparent refreshes 
with both 

* Benk-setecl system allows system memory expan¬ 
sion and is compatible with Cromemco products 

■ Bank select port's address is jumper selectable 

* Any I6K block can be made bank-independent 

■ Ad 64K can be made b3nk-enabled on powenon and 
reset 

■ Configuration as a 16K, 32K. or 481< board without 
the removal of RAMs 

* Fully buffered address and data lines 

■ Fail-safe refresh circuitry for extended Wait states 

* Board configuration with reliable, easy-lo-configure 
Berg jumpers 

* Supports DMA 

■ Jumper-selectable Phantom input 

* Uses Popular 4116 RAMS 

* Assembled & tested 
m All (Cs in sockets 

* Power supply: Unregulated + 8, +16, and -16 volts 
Maximum power draw 400 mA at A-8 volts 

17$ mA at + 16 volts 
5 mA at - 16 volts 
Dissipation: fass than 8 watts 

* Temperature; 0 to 70 degrees Celsius 

* Humidity: 0 to 90% non co ndensing 

* PC Board 

* FR-4 glass epoxy 

* Solder mask on balh sides 

* Gotd-pialed connector fingers 

* Silk screen component outlines, reference numbers, 
and part designations 


PRI-EXP1-16 

$299. 00 


Factory Assembled and Tested 16K Board- For addi¬ 
tional memory order 1 set of & 4116*5 at Ihe left for each 
additional 16K PRIORiTY ONE ELECTRONICS can sup¬ 
ply the board A&T populated to 32K, 46K, or 64K at addi¬ 
tional cost, see our catalog or call for pricing. 


Gisrcisfe Circuit Cellar 


MICROMOUTH 


SPEECH PROCESSOR 

AS FEATURED IN JUNE BYTE. PAGE 46 



* 144 expression vocabulary 

■ Assembler and Tested 

* Complete Documentation 

■ Connect to a speaker or Rowet Ampllfer 

* Plugs into Apple II 

■ Plug campatable with TRS-B0 Model 1 

■ May be adapted to run on the S-100, H-8 f or any 
parallel part. 


MML94V0APL 


OUR PRICE 


MMI-94V0YBS1 


For use with APPLE II, or 
modified to run wilh other 
parallel parts *-uinnn 

TftS-flD Mdtfel I compatabte $149.1)11 

complete with interface cable 
and AC Adapter, less ff , cn nrt 

enclosure $lu9.UU 


RQ99 PA Ak HI (913) 709-546 













































)HCD Trtl ■ CDCC 1 


M 

mSBr 

1 Torn 


PRIORITY ONE ELECTRONICS 

9161-B DEERING AVE. • CHATSWORTH, CA 91311 




Terms: U.5.: VISA, MC, BAG, Check, Money Order, U.S. Funds Only; CA, residents add 6% Sales Tax,™ 
MINIMUM PREPAID ORDER $15.00 Include MINIMUM SHIPPING & HANDLING of $2.50 for Hie first 
3 Ids,. plus 25c for each additional pound. Orders over 50 lbs. sent freight collect Just 
.plea 


please include your phone no. Prices subject to chance wlthoui police. VYe wilt do our best to 
.“ ' CONNECTOR prices based on GOLD, not exceeding 


case. 

maintain prices thru JULY, 1981, SOCKET and 
$700.00 per oz. 

Sales Prices are lor prepaid orders only Credil Card orders will be charged appropriate freight. 


MicroFrame 


nc i mil o i unc 


SCOPE SALE 


OUR LOWEST PRICES 


50MHz & 100 MHz 
DUAL TRACE WITH 
CALIBRATED TIME DELAY 


HIT V550B 
50MHz with 
3rd TRACE 
TRIGGER VIEW 
LIST Si745.00 
SALE 


HIT V1050 
100MHz with 
3rd & 4th TRACE 
TRIGGER VIEW 
LIST $2390.00 
SALE 


$ 1495.00 $ 1995.00 

The HITACHI V550B (50mHz} and VW5O(1Q0mHz} of¬ 
fer ait the capabilities you might expect from a tab 
grade oscilloscope. Capabilities such as 3rd trace trig 
ger view, a bright 6 " square CRT, and a max. sweep rate 
of 2ns/div (V1050) 5n$/div (V550B j Also, features you 
may not expect Hire, sensitivity of tmv/div (V550B) 
dmvfdiv {VI050) @ 10mHz r automatic focus correction 


Universal Microcompuler/processor 
plugboard, use with S-1QG bus. Complete 
with heat sink & Hardware. 5.3" x 10" x 1/16." 

1-4 5-9 10-24 

$22.48 $20.37 $18.26 


OF THE YEAR! 

# HITACHI 

Hitachi Denshi.Ltd- 

Singte and dual trace, 15 thru 100 MHz. All high sen¬ 
sitivity Hitachi oscilloscopes are built to demanding 
Hitachi quality standards and are backed by a 2 year 
warranty. They're able to measure signals as low as 
ImV/dfvlBion (with X5 vertical magnifier). It’s a 
specification you won't find on any olher 15 or 30 MHz 
scopes Plus: 2-axis modulation, trace rotation, front 
panel X Y operallon for all scope models, and X10 
sweep magnification. And. 30 thru 100 MHz 
oscilloscopes offer internal signal delay lines. For ease 
of operation, functionally-related controls are grouped 
Into three blocks on I he color coded from panel Now 
here’s Ihe clincher For what you'd expect to pay more, 
you actually pay less. Check our scopes before you 
decide. All scopes complete with probes. 


HitachL.The measure of quality. 
HITV302B 


30MHZ 
DUAL TRACE 
OSCILLOSCOPE 


List $995.00 

SALE $819.00 

■ TV sync-separator circml 

■ High-sSnsMly ImV/div 
(5MHz) 

■ Sweep-time magnifier 
(10 times) 

■ 2-axis Input 
(intensity modulation! 

■ Signal delay line 

* Complete with 2 probes 
- CHI. CH2. DUAL. ADD 

DIFF, Vertical 
Del lectio n Modes 

* X-Y operation 

* Trace Rotation 

HITV152B DUAL TRACE 15MHZ (no delay) 

LIST $735.00 SALE $629.00 


Hr 

20MHz 
UST PRICE: $B50 

SALE PRICE: $775.00 

* Dynamic range S dlv 

* TV sync-separator circuit 

• Built-in signal delay line 
(V 352) 

• X-Y operation 

■ Sweep-lime magnifier 
(10 limes) 

• Trace ralallon system 

* Fine-adjusting, click-posilton¬ 
ing function 


HIT-V352 

35MHz DUAL TRACE 
WITH DELAY 

LIST PRICE: $1150.00 

SALE PRICE $950,00 

* Economically priced 
dual trace oscilloscope 

■ Square CRT wlito Internal 
graticule (illuminated scale) 

* High-accuracy voltage axis & 
time axis set at± 3% (certi¬ 
fied al 1CT to 35*C) 

* Higti-sensitivity imV/div 

* Low drift 

* 2 Year Warranty 


EPSON MX-80 
PRINTERS 


except contacts, 
flexibility. 

IQ -24 
$12,82 


Among Its features, the MX-BO prints 96 ASCII, 64 
graphics and fi internallonal character In lack-sharp 9x9 
matrix. II prints bidirectionally at 80 CPS with a logical 
seeking function to maximize all of these capabilifles. 
And It has the world's first disposable print head, with a 
life expectancy of over 60 million characters, When it 
wears out, fust snap It oui and throw it away I A new one 
costs less than $30., and you can install it 
yourself ,wilh one hand. 

The most revolutionary thing about he Epson MX-80 
isn't the bidirectional printing or the logical seeking 
function. It Isn't even (he disposable print head 
-although that's pretty revolutionary. The most revolu* 
I ion ary thing about the MX-00 Is the price. 


EPN-MXBO 


EPN-MX80V2 

EPN-MX8QTF 


EPN-MXS2 


MXftD Tractor Feed 
List 1649.00 

Sale Price 

MX80 with Graphics option 
MX80 wilh both tractor and 
friction feed 

MX SO with high density 
graphics option* 


$475.00 

$525.00 

$575.00 

$575.00 


® Veetot 

S 100 COMPATIBLE PLUGBOARDS FOR INTERFACE. 
MEMORY EXPANSION. EXPERIMENTATION 


From the power supply through ihe sturdy chasers, TEt 
constructs and assembles each mainframe with great 
care. Every TEI mainframe utilizes a constant voltage 
transformer (CVT) which delivers clean, regulated power 
al the proper level, reducing Ihe heat in the computer 
cards. The oulpul voltage on the transformer remains 1 
nearly even with ihe input voltage varying from approx¬ 
imately 85V to 140V. This means the mainframe will never 
notice voltajge variations or even a brownout It also pro- 
I vides 100 dB noise rejection to protect the computer from 
voltage spikes and line noise. 

No need for a dedicated line or expensive noise filters. 
TEt was the first manufacturer To offer the CVT in it’s 
complete computer product line and is still one of few 
manulaciurers to offer the CVT as standard equipment 


TEI 22 slot and 12 slot mainframes oiler a S-tOO mother¬ 
board which is grounded, shielded and actively lermihaled 
for high speed operation now or for laler upgrading Each 
mainframe is shipped completely assembled, tested and 
burned m, with fan, washable filter, ail connectors and card [ 
guides. Rackmoun! models are available in bolh 22 and 12 i 
slot mainframes The combination of l he lowest noise bus. 
a regulated CVT power system and a rugged chassis 
produces a mainframe withoul equal 




usr 

DUR 

5-100 MAINFRAMES 

PRICE 

PRICE 

TEI-MCS112 

12 Slot Desk 

$685 00 

$615.00 

TEI-MC5 122 

22 Slot Desk 

$845. DO 

$750.00 

TEI-RM12 

1 2 Slot Rackmount 

saOD.QQ 

$720 DO 

TEI-RM 22 

22 Slot Rackmount 

$945 00 

$850.00 

Shipping Weigh-I 

On 12 Slot Mainframes 

35 Its 


On 22 Slot Mainframes 

50 LPs 



12 slot: +BV @ 17A, ±16V @ 2A, 35 lbs. 

22 Slot; +6V © 30A, ±16V ® 4A. 50 lbs. 
Shipping Weight On 1 2 Slot Mainframes 40 Lbs 
On 22 Slot Mainframes 55 Lbs 


Plain 


1-4 5-9 

$15.67 $14.24 


3 5VT FLOPPY DISK DRIVES 

WITH INTERNAL POWER CABLES 


LIST OUR 
PRICE PRICE 

TEI-TF1 2 12 slot desk 695 00 625,00 

TEhRFI 2 12 sloi rackmounl 795 00 715,00 

DUAL 6” DISK DRIVE CHASSIS 
For Shugart 800/801R UST OUR 

with internal power cables provided PRICE PRICE 

TEI-DFDQ Desk Tdp 669.00 599.00 

TEi-RFDO Rack Mount 819.00 749.00 

‘ Priority 1 Electronics Is a master stocking 
distributor tor T.E.I. Dealers & O-E-M.'s, Call for 
quantity pricing. 
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FBi PROM PROGRAMMER * SSM 

programs 2708 o 1 2716’s, operates 
as a'4K/8K EPROM board as weti. 

SSM PB1K Kit . . $179.00 

SSM PB1A AAT . $239,00 


KCONOHOM 2708 - GODBOUT 

16K x 8 EPROM Board using 2708 r Power on 
Jump to any 256 byte 

GBT125U UnKit. . $85-00 

GBT 125 A A&T . 5120.00 

GBT125C CSC . $175.00 


GBT 171A 
GBT 171C 
GBT CPM 80 


S-lOO DISK CONTROLLERS 

DISK 1 - GODBOUT 

DMA, Soft Sector, Controls 8" Of 5V*'\ 
single or double density 
A&T 



$400 ROM 


GBTCPMS0 


CP/M 2 2 for Z80/8085 with 
Manuals & BIOS 8" S.D■. disk 
CP/M for 8086 with manuals 


w 


frIOO CPU 


CPU-Z. GODBOUT 

2/4 MHZ Z80 CPU 24 Bit Addressing 

GBT 160U UnKit . $225.00 

GBT ISO A A&T . $250.00 

GBT 16QC CSC 3-6 MHZ . $375,00 


DUAL PROCESSOR *085-608* ■ GODBOUT 

5 MHZ Provides true 16 Bit Power with a standard 


8 bit S-100 

bus. 


GBT 1612U 

UnKit .. 

$295.00 

GBT 1612A 

A&T . . 

$399.00 

GBT 1612C 

CSC. 

BOARD WITH 8085 ONLY 

$496.00 

GBT 161U 

UnKit ... 

$235.00 

GBT 181A 

A&T ... 

$305.00 

GBT 181C 

CSC.. . 

$399.00 


SSMCB1A 

S5MCB1A 

5SM808QM 


2810 Z0O CFU-CA, COMP, SYST. 

2/4 MHZ Z80A CPU with RS 232C Serial I/O Port 
complete with Monitor PROM for 2422 Disk Controller 

CCS 2*10 AST. $280.00 

CB2 Z80 CPU - S.S.M. 

2/4 MHZ wilt accept 2716, or 2732, or RAM 
RUN/STOP and single step switches 

S5MCB2K Kit . $260.00 

SSMCB2A A&T . $310.00 

SSMZ60M SSM Z60 Monitor . $89.00 

CBIA *080 CPU ■ S.S.M, 

8080CPU, IK RAM, Holds T 2708, 

7 6 Bit par a tie t input port 

Kit . $163.00 

A&T . $225.00 

SM 8080 Monitor . $59.00 

S-lOO RAM 

64K STATIC RAM - GODBOUT 

RAM 77. 10 MHZ. 2 Watt DMA Compatable 

GBT-175 A48 A&T 48K . $050.00 

GBT-175C48 CSC 48K 51050.00 

GBT175A64 A&T 64K.. . $995,00 

GBT-175C64 CSC 64K . $1395.00 

64It DYNAMIC RAM - CCS 
4 MHZ, on board refresh, DMA compatable, 

24 bit address. 

CCS-2Q65A A&T . $598,00 

32K STATIC RAM * GODBOUT 

RAM 20 10 MHZ , 4K byte block disable, 
available 16, 24, or 32K 

A&T 16K . $319.00 

CSC 76K. $418.00 

A&T 24K . $449.00 

CSC 24K . $539.00 

A&T 32K. $499.00 

CSC 32K . $720.00 

32K STATIC RAM - CCS 
4 MHZ . Bank select, 8/16 bit data 
CCS-2032 AAT 32K . S599.00 

16K STATIC RAM - GODBOUT 

RAM 14, 10 MHZ, 24 bit addressing 

GBT-143A A&T 16K . $199.00 

GBT-1430 CSC 16K . $39900 

16K STATIC RAM - CCS 
4 MHZ, 8/16 bit data, bank select 
C 03*2116 A A&T 16K.. $299.00 

6K STATIC RAM ■ GODBOUT 
Econoram ii 2MHZ, 8K, No doubt, the most 
popular S-100 RAM ever built. 


2422A - CA, COMP. SYST. 

I/O Mapped, controls 8" or 5V *", single 
or double density 

CCS-2422 AiT with CPM 2,28" S.D... 

DISK JOCKEY I - MORROW 
Single density disk controller with 
serial I/O, controls 8" 

MDSDJ11D8 A&T . $219.00 

DISK JOCKEY 2D * MORROW 
I/O Mapped, controls 8", single or 
double density, serial I/O 

MDSDJ2206 A&T. .. $375.00 

DISK DRIVES 

SOER-SHUOART 

Single sided double density most popular 8" drive 

S H U 801R $425.00 ea. or 2 or more . $410.00 

SHUSA80IRH Manual for SQlR drives $1000 

DT-i 

Data track 8 double sided, double density 
QME-DTB 1825 00 ea or 2 or more $800.00 

ea. 

DISK CABINETS 

V*100 - VISTA 

Dual 8 " drive cabinet with power supply. 

Rack or Desk Mount 

VIS* VI00.$395.00 

SINGLE 8”*QJ. 

Single 8 ” cabinet with power supply 

QTC-DDCS. $195.00 

5” CABINETS - VISTA 

Single 5" with P.S . 

Duflf 5" with P.S.. 


$75,00 

$95,00 


VIS9B01 
VIS-9802 

S-lOO DISK SUBSYSTEMS 

DISCUS SINGLE SIDES MORROW 

8" OBL Density drives with cabinet, power supply 
controller with CP/M 2 2 and Microsoft Basic 
MDSF121& Single Drive System. ... $950.00 

MDSF122B Duet Drive System $1598 00 

DISCUS DOUBLE SIDED - MORROW 
8" DBL Density/sided drives with cabinet Power 
supply controller, with CP/M 2.2 and Microsoft Basic 

MDSF2218 Single Drive System . $1198.00 

MDSF2228 Dual Drive System. . $2190.00 

26MB HARD DISK - MORROW 

Special purchase, limited slock 26MB formatted hard 
disk complete with cabinet. P.S,, Controller, CPM 2.2 
and Microsoft Basic 

MOS-M26S 26 MB Subsystem List . $4995,00 

SALE 


*$ 3950.00 * 

SAVE $1,045.00! 


GBT164A16 
GBT 164C16 
GBT 164A24 
GBT-1 B4C24 
GBT-164 A32 
GBT-1B4C32 


GBT-114U 


UnKit 8K. 


$99.95 


GST* 133 A 
GBT-133C 


$219.00 

$296.00 


$309.00 


INTERFACES II - GODBOUT 

Three parallel, one serial I/O board 

GBT-1 SCA A&T . 

GBT-150C CSC.. 

MULTI I/O - MORROW DESIGNS 

Three Serial, Two parallel 
MDSMB3200 A&T . 

Two serial I/O, four parallel 1/0, 
one status port, one strobe port 

MDSSB2411 A&T .. 

1/02 -SSM 

One parallel input, one parallel output, proto work 
area 


$239.00 



SSMI02K 

Kit .... ... 

$69.00 


SSM 102 A 

A&T . . 

$89.00 

$450.00 

$555.00 

SSMI04K 

1/04 * SSM 

Two serial I/O, two parallel I/O 

Kit ... 

$210.00 

SSM 104 A 

A&T . 

$260.00 

$175.00 

SSMSBIK 

SB1-SS1I 

Music synthesizer board 

Kit..., .. 

$249.00 

$300,00 

S5MSBIA 

A&T ..... 

$310,00 

S5M5BIS 

Software ... 

$ 25.00 

$375,00 

S^lOO VIDEO BOARDS 

SPECTRUM * GODBOUT 

Color Graphics board with Parallel I/O. 



GBT-1440 

UnKit ....... 

$299.00 


GBT-144A 

A&T ..... 

$349.00 


GBT-2D 

Sublogic Software . 

$ 35.00 


VB - 3 S.S.M. 

80 x 24 or 48 character video display Memory Mapped, 
Parallel Keyboard port 

Kit 80x24. . .. *359.00 

A&T 80x24 . $450.00 

Kit 80x48 . $425,00 


SSM-VB3K24 

SSM-VB3A24 

SSM-V03K48 


SSM V83K4* A&T80x48 . $495.00 


SSMVB3UP Upgrade Kit ... $50.00 


I/O Mapped Video Board, with Parallel Keyboard port. 
64x16 

SSM-VB2K Kit . $169.00 

SSM-VB2A A&T . $229.90 

VBIC - S5M 

Memory Mapped Video Board 64x16 character display 
or 64x16 graphics dtsfplay 

SSMVBICK Kit. . .- $169.00 

SSM-VBIC A A&T. . $229.00 


GBT-153U 
GBT-153A 
GBT-154U 
GBT-154A 
GBT 1 SSU 
GBT-155 A 


MDS0800K 

MDS1200K 

MDS2000K 

MDS0800A 

MDS1200A 

MQS2000A 


S-lOO MOTHERBOARDS 

MOTHBRBOAltD - GODBOUT 

Active termination, 6-12-20 slot 

Unkit 6 slot . $ 69.00 

A&T 6 slot . $119.00 

Unkit 12 slot . $129.00 

AST 12 slot.. .. *14900 

Unkit 20 slot . $174.00 

A&T20 slot ... $169.00 

WUNDIRBUSS - MORROW DESIGNS 
Active termination, 8-12 20 slot, 
peripheral power outputs 
^5V#7A, 12V @ SOOma, - 12V @ BOOma) 


Kit 8 stol no connectors 
Kit 7 2 slot no connectors 
Kit 20 slot no connectors 

A&T 8 Slot . 

AfiT. .. 

A&T 20 slot 


$ 54.00 
$ 65.00 
$ 76.00 
$129.00 
$149.00 
$199.00 


SILENCE + - GT COMPUTER 

6, 12, and 18 slot, very high crosstalk rejection, 
LED power indicator, operation up to 14MHZ 


OTC MB68B 

OTC-M96K 

QTC-MB6A 

OTC-M812BB 

QTC-MB12K 

OTC-MB12A 

QTC-MB18BB 

OTC MB1BK 

QTC-MB18A 


MICROPOUS 

Priority 1 Electronics 1$ the worlds largest distributors 
of MICROPOUS disk sub systems 

S-lOO I/O BOARDS 

SYSTEM SUPPORT 1 * GODBOUT 

Serial port {software prog baud), 4K EPROM or 
RAM provision „ 15 levels of interrupt, real time clock ; 
optional math processor 

GBT-162U UnKit . $295.00 

GBT162A A&T . $360.00 

GBT-162C CSC . $460.00 

GBT-9512 Math Chip . $195.00 

MPX CHANNEL BOARD - GODBOUT 
I/O Multiplexer, using 8085A-2 cpu on board 

GBT-166A A&T . $450.00 

GST 166C CSC. $550.00 

INTERFACER I - GODBOUT 
Two Serial I/O 

A&T . $219.00 

CSC. $298.00 


6 slot bare board ... $ 25.00 

6 slot kit . $ 40.00 

6 slot A&T . $50.00 

72 slot bare board . $ 30.00 

12 slot kit . $ 70.00 

72 slot A&T . $90.00 

70 Slot bare board. .... $ 50.00 

70 slot kit . $100.00 

18 Slot A&T . $140.00 

S-lOO MISCp 

CK017 ACTIVE TERMtNATOR-GODBOUT 

GBT-106 U Wf. $ 34,95 

2520 CCS 

Extender/terminator, Active and/or passive 
CCS2520AK Kit . $ 59.00 

EXTENDER/LOGIC PROBE-MULLEN 

MUL-CK004 Kit . $ 59,00 

OU VECTOR JUMP - SSM 

with prototyping area 

SSM-OB1K Kit . $65.00 

SSM-OB1A A&T . $ 90.00 


CLOCK CALENDARS COMPUTER 

seconds to leap year, on board battery back-up 


QTC-CCSBB 
OTC CCS K 
OTC-CCSA 
OTC CCS D 
QTC-CCS8D 


bare board . $ 45,00 

Kit . $100.00 

A&T . $150.00 

App program (6 W ,f disk ).... $ 10.00 

App program (8 ’disk) . $ 12.00 





PRIORITY ONE ELECTRONICS 

9161-B DEERING AVE. * CHATSWORTH, CA 91311 

Terms: U S.; VISA, NIC, BAC, Check, Money Order, U S. Funds Only. CA, residents add 6% Sales Tax. MINJNIUM 
ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 lbs , plus 25$ for each additional pound. 
Orders over 50 lbs. sent freight collect. Jusl in case,, please include your phone no. Prices subject to change without notice. 
We will do our best to maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD, 

S7OO.00 per 02. 

SaJes Prices are tor prepaid orders only. Credit Card orders will be charged appropriate freight. 


MINIMUM PREPAID « 

ii additional nound. W 


Circle 321 on inquiry card. 
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9161-B DEERING AVE. • CHATSWORTH, CA 91311 


Terms: U.S.; VISA, MC, BAC t Check, Money Order, U.S. Funds Only, CA, residents add 6% Sales Tax, 
MINIMUM PREPAID ORDER $15.00, Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 
lbs., plus 25c for each additional pound. Orders over 50 lbs. sent freight collect. Just in case...please in* 
elude your phone no. Prices subject to change without notice. We_will do our best to ma^ntain prices 


The RAM 14 provides 16K X 8 of reliable, totally static RAM storage. Conforming fully to the IEEE 696/5-100 bus 
standard, RAM 14 not only provides 24 address lines for 16 megabyte extended addressing capability, but also in¬ 
cludes a number of features you would only expect to find in memory boards costing considerably more. Here's a 
partial listing of what makes RAM 14 your best choice! 


Operates up to 10 MHZ (90 ns RAM Chips) 

Assembled & Tested 

Meets or exceeds all IEEE 696/S-10O specifications (including 
timing). 

Fully static design eliminates the timing problems associated 
with dynamic memories. 

Switch selectable choice of 24 address lines conforming to 
the IEEE 696/S-10G extended addressing specifications, or 16 
address lines as used in older S-100 systems. 

CompuPro 


Ideal for multi-user installations. 

Board is addressable as one 16K x 6 block on any 4K 
boundary. 

Switch selectable PHANTOM disable and write protect, 

+ 5 Volt operation (requires no other supply voltages). 

Low power operation (900 mA typical 1200 mA maximum) 

1 year Factory Warranty. 


division of 


m 


ELECTRONICS 


Circle 321 on inquiry card. 


ANOTHER FAMOUS 
PRIORITY 1 ELECTRONICS 
TRUCK LOAD PURCHASE 
10 MHZ 16K A&T STATIC S-100 RAM FROM 


$199.00 


GBT-143A 

List 

$349.00 


















WIREMASTER 

A COMPILER FOR HARDWARE 

■ WIREMASIEfl 3 software tool to aict in the design, 
layout, and construction of electronic hardware. M is 
Intended primarily tof wire wiap. though it is also highly 
uselul In Ihe layoul . error-checking, and trouble-shooting 
of PC boards. 

* Inpuls are easily derived tfireedy from the schematic 
diagram and led to WIREMASTER in a CP/Mr texS tile 
Outputs Include a network map that graphically shows 
alt pins and wires, a wire list sorted by lengths and 
levels, a parts list, wrap count and continuity crieekfisU 
plus signal and pin cross-references 

* The resulting information is then used tor PC board 
layouts, error-cheek mg. wiring, component-stuffing 
and system-debugging This forms a complete and 
easily updated documentation package Although it runs 
on smai computers, WIREMASTER can handle large projects 

* WIREMASTER .runs on any ZSOf CP/M system of 47K 
or larger, including TRS-0OT Mode! II and Appte via SotiCatd§ 

Comptete Package— St50. Manual only— $5 

AFTERTHOUGHT ENGINEERING 

7266 Courtney Drive 
San Diego, California 92111 
(714) Z79-286S 

TrMtrwiia "Di£|iUI SEiejiLTi t!M|D«|r JMXiritfi 


NOW 

AVAILABLE... 

Complete 

Real Estate Analysis 

Software 

including: 

* Property listing data base 

* Investment profit/loss schedule 

* Property management system 

* Financial analysis 

* Appraisal package 

Round Robin Software 
R.O, Bon 72* 

C eda r Gty. Utah B47» 

Apple* rftS-flft, Commotfore 
Dealerships Available 




expand your 

HEATH/ZENITH-89 

with high resolution 

GRAPHICS 

The XCEL™ Model 69 Graphics Unit 

* 512 * 256 pixels 

* Displayed on the 89 

* Optional Support Software 

-Symbol -3D 

-Graphs "-Surface 

-Terminal Emulation 


prices start a( $850 plus tai and delivery 


WfEB 


DEVELOPMENT 

CORPORATION 


1445 Kali Circle. Sidle 111. San Jose. CA 95112 

(408) 947-1101 


(call 300/555-1212 for out loEf free number! 


Circle 11 on inquiry card. 


Circle 341 on inquiry card. 


Circle 383 on inquiry card. 


RAM 

For ATARI 

Get the most from your ATARI 400. 
Memory expansion to a full 48K ts now 
possible with our 48K Board. Expand 
your ATARI 800 with our 32K Board. 

48K Board $299 
32K Board $199 

INTEC 

Suite * 111 

3387 Del Rosa Ave. North 
San Bernardino, CA 92404 

( 714 ) 864-5269 

CA residents add 6 percent tax 
ATARI is trademark of ATARI. Inc. 


Circle 183 on inquiry card. 


NEED DISKETTES? 

Call free (800)235-4137 

3M 

BASF 


MEMOREX 

BDysan 



Circle 298 on Inquiry card. 



Circle 17 on inquiry card* 


ATARI. OWNERS 


SCREEN PRINT INTERFACE 


CMrtQin hardcopy or any screen image (paphics and / or 
foil) on either a T»E NDC DM 200 or IDS 440 Paper 
Tiger primer. Simply attach the supplied parallel printer 
cable and load the software from cassette (may be 
transferred ta Disk). Obtain a "picture" of the screen 
an your primer under direct (CTRL?) or program (XIO) 
control Works in all graphics / text modes as well as 
LPRtNT and LIST "P:" . _ A * 

Only $139 


Parallel Printer Interface let the 
ATARI 400 / 800 


Connects to con hoi let jocks 34 4 works with BASIC / DOS/ 
ASSEMBLER Three printer connectors available 

ATARI 400 t 800 

TRENDCOM 100 I 200 A4M A8P-1 
CENTRONICS 730 t 737 A4P 2 ABP2 
CENTRONICS 36 PIN* A4P-3 A8P-3 


CA sates add 6 % tax 
MC f VISA accepted 


$ 69 .” 


■ Fits all other parallel Centronics plus Anode* Base 2 
Epson, Comprint and Microtek. Order by port number. 


ATARI is o recognized irotteiriork of ATARI. Inc 


M4CROTRONICS. inc. ® 


1125 N. Golden Stain Hivd l Suite G 

Tut lock. CA 95380 |A> (209) 667-2S0B 1 534-880* 




Circle 215 on inquiry card. 


Circle 199 on inquiry card. 
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Merchant 


16K Static Ran Board from Memory Merchants 


• Low power 16K Static RAM (2114) • Bank select logic 

• Extended address - 24 bit • Runs with: 

• Four independent 4 K blocks 2 Mhz8O0O, 4 Mhz Z80, 5 Mhz8085 

One of The 4K has "windowing" capability — any oral, I of the 
1K sub-blocks may be removed from the memory block. 


POWER- 

5 v- (nominal SV on S-100 bus) 

ORGANIZATION: 

Dip switch selection allows independent placement of any of 
the 4K blocks to any 4K boundary, 

Dip switch control of windows. 


SPEED: 

300 ns low power 2114 1Kx4 static memory chips. Compatible 
with 4 Mhz Z80, 5 Mhz 8086, end 2 Mb* 8080 s. 

DESIGN FEATURES: 

Low power Schottky TTL circuitry. Ail input and outputs fully 
buffered. Meet specifications of IEEE 696 IS-100 standard). 


BANK SELECT: 

DIP swhch array allows bank select port to be placed anywhere 
In WO space. Jumper slide allows complete flexibility In 
choosing enable /disable within bank select port. DIP switch 
selection allows board to be enabled or disabled on power-on 
reset. 

EXTENDED ADDRESS: 

Independent DIP switch allows board to be addressed in any 
of the 256 64 K extended address pages. 

PHANTOM DISABLE/ENABLE: 
via DiP switch. 


CIRCUIT BOARD: 

Highest quality FR4 epoxy glass material, solder mask, legend. 
Fully socketed. 

Fully assembled and tested, with extended burn in. Serialized 
board. 


WARRANTY 

Extended warranty 6 months, no repair; instant replacement. 



The Best Prices and Deliveries 


CALIFORNIA COMPUTER 
64K Dynamic RAM 

ONLY $499 

Circle 260 on inquiry card. 

Mini Micro Mart, 


SYSTEM DESIGN 

(Formerly Measurement Systems & Controls) 

64K Dynamic RAM 

DM6400 List $795 .SPECIAL $599 

DMB6400 w/Bank Select Special 

List $995.... .SPECIAL $799 

Cromix adapter for above .$44 

■ 1618 James Street, Syracuse, NY 13203 

IICb (315)422-4467 TWX 710-541 0431 






















Computers,Disk Systems 



SUPERBRAIN 

BvINTERTEC 


MORROW 

THINKER TOYS® 
DISCUS M26™ 

26 megabytes of 

formatted storage Q/l H 
List $4,995 I 


data 

systems 

1 Z89-FA 

HI List $2895 

H OUR PRICE 

H$2395 


Z'89GA 

List $2595, Less Disk.. 

A-87 Two Drive 

Minifloppy System List S1195. 

Z-47DA....... 

8" Two Megabyte Disk System 
List $3695 . 


64K Double or Quad Density units available. Uses 
two Z-80 CPU's, Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives) Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-1GQ 
Interface, Comes with CP/Mtm 2.2 operating sys¬ 
tem. MiniMicroMart can supply a wide range ot 
CP/M development and application software. 
w/64K Double Density, List $3495 .. $2869 
w/64K Quad Density. List $3995.$3395 


$2149 


$989 

$3695 


THINKER TOYS® 
DISK SYSTEMS 

Now includes CP/M® 2.2 

Discus 2D h List $1199 
Discus 2D. dual drive. List $1994 
Discus 2 + 2, A&T. List $1549 . 

Dual Discus 2 + 2. A&T, List $2748 


INTERSYSTEMS 


$998 

$1669 

$1299 

$2299 


formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z-80 A CPU and a full-feature front panel, 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, inch 
68 cfm fan). DPS-1, QA L L 


HEWLETT 

PACKARD 

HP-41CV 

$ 259 . 


AH Morrow floppy disks include CP/M * 2.2 
and Microsoft Basic 80 


DYNABYTE 

DB 8/1 


COMPLETE SYSTEM with InterSystem 64K 
RAM. I/O Board and double densily disk 
controller board Full 1-year warranty. 

CALL 


List $3695 
OUR PRICE 


DISCUS M-10 
10 Megabyte 

Wirchester 


DB 8 1 64 - 64K RAM SYSTEM WITH 
Z80 CPU and 2 serial and \ parallel HO, 
L. S i S3395. D.sc S285G QUR PmcE $2795 


NEW! CROMIX 
FROM CR0MEMC0 

A New UNIX Like 
Disk Operating System. 

With true multi-user, 
multi-tasking capabilities 
J295 .. OUR PRICE $249 


NEW! 

CROMEMCO 
SYSTEM ZERO/D 


DeskTop 

Computer 

List 

$3250 


A complete 64K Computer with Double 
Density Disk Controller List $2995 

OUR PRICES2545 

Companion Disk drive for above — 

Quad Density — Total of 780 Kilobytes of 
storage on the two drives. List $1295 


NEW! DOUBLE DENSITY 
CONTROLLER HOARD 

FROM CROMEMCO 

With built-in diagnostics 
16 FDC Controller. List $595 OUR PRICE$505 
- WRITE FOR FREE CATALOG - 

1618 James Street, Syracuse, NY 132(X 
(3151 422-4467 TWX 710 541 0431 


$2749 


OUR PRICE SI 099 

Only S3644 for a complete 64K Disk System 


F.O.B, shipping point. Ah prices subject to change and all 
otters subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D 2% higher 
C-Q.D. may require deposit. 


































Terminals and Printer 


data 
systems 

Z19 Video Terminal 


List $995 



OUR PRICE 

$799 


Limited Time 


Intertec 

NEW INTERTUBE III 


$749 


List $995 ONLY 

12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac¬ 
ters, Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro¬ 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw¬ 
ing symbols. 


TELEVIDEO TVI-912C 



Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual Intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro¬ 
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor, Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "C" version features 
typewriter style keyboard, List $950 

CALL FOR PRICE 

I 920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys. List $1030 

CALL FOR PRICE 

1950C List $ 1195. call for price 


HAZELTINE isoo 


PAPER TIGER 



1410 w/numeric keypad. List $900.CALL 

1420 w/lower case and numeric pad ,,,. CALL 

1510, List $1395...CALL 

1520, List $1650 .... . . call 


SOROC 



IQ-120 

List $995 

SPECIAL 

L$729 

IQ 135 
$749 

IQ-140 List $1495 

SPECIAL $1149 


CENTRONICS 

PRINTERS 

NEW 730, parallel, friction, tractor . $599 

NEW 737 parallel, friction, tractor $799 

779-2 w/ tractor (same as T R S -80 Li ne 

Printer I), List $1350. $799 

704-9 RS232 180CPS $1595 

704-11 Parallel 180CPS $1695 


NEC SPINWRITER 


TM 



Terminal/Keyboard as well as 
RO Printer Only models available, 

CALL FOR PRICES! 


IDS 445 PAPER TIGER.$698 

IDS445G PAPER TIGER 
Buffer w/graphics option, jncL buffer. .. $789 
NEW IDS 460/560 
QUALITY PRINTING AT MATRIX 
SPEED - LOGIC SEEKING 
PROPORTIONAL SPACING 
w/auto test justification 

NEW IDS PAPERTIGER 460 List $1295 , . $1099 
NEW IDS PAPERTIGER 46GG List $1394 . $1149 

NEW IDS56GG List $1794 .$1499 

TRS-80 cable .. $45 


TI-810 



TI-810 Basic Unit, $1895 . $1595 

TI-810 w/full ASCII (Lower easel, vertical 
forms control, and compressed print. $1795 

Tl-820w/lower case List $1995 .$1645 

Tl-820w/full ASCII, forms control, 

compressed print.List $2150 . $1795 

TI-745 Complete printing terminal 
with acoustic coupler. List $1695 .... $1399 

RNflDCC 

OP9500 / DM501 PRINTCftS 

DP-9500. List $1650 .$1349 

DP-9501, List $1650 .$1349 

ANADEX DP-3000 

80-Col. Dot Matrix. $849 

OKIDATA 

Microline 80 List $599 only $499 

Tractor Feed Option. $109 

Serial interface ____,____ $ 99 

Mreroline 82 Lise $799 $679 

Microline 83 List $1260 $1069 

AXIOM IMP! .......... $899 

Epson MX-80 List $645 ..$499 


Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.Q.D/s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


iniMicroMart, Inc. 

1618 James Street, Syracuse NY 13203 (3151422-4467 twx 710-541-0431 



Circle 262 on inquiry card. 





































Unclassified Ads 


FOR SALE: Diablo Series 30 task drive, power supply capable 
of powering dual Senes 30s. power rabie. Dsbto C,E manual 
covering tne 5efires 30. and one drsk pack; $650. I'll ship. 
AIpnanumeiK printers. 2^-rnch wide plain paper, 32 
characters per line. 2 lines per second, using Vtcior print head, 
on-board fogies, power supply, antf cabinet 5 50. 3 V. i A 
power supplies, some have line Sw and power on LED. air 
have RFl and line cord: S r 5 Dave Musil. 5709 W 50th St. Sioux 
Paris SD 57)06, |605J 335 -0944. 


WANTED: Computer printer Any type, but must work on 
the TfiS-BO Model If Mike Bryant 4462 OW Stage Rd. Oregon 
Wl 53575. |608j 455^740. 


WANTED: AJpha Micro AM FGO and AM-IQO/T processor 
boards. Alex Begin. 7335 Deep Run. Birmingham Ml 46010. 
[3 I3| 642-75 f2. 


FOR SALE: Heath H-f4 printer, serial R5-232 stancfaid plus 
extra built-in parallel interface to connect to the TRS-BO expan- 
sron interface printer port. No special software needed. Used 
less than ten hours, excellent condition $485 Mark Hansen. 
2315 5 Canterbury. Lincoln ME 68512. (402j 423^0363. abbs 
423-8086 


FOR SALE: Dynabyte DB 8/1 computer system with ZSOA 
processor f4 MHz], two senal and one parallel I/O. and srngle- 
and double-density floppy-disk conirolJer jwilJ control double- 
srded Shugart or RemexJ Hew, in original canons with all 
documentation Cost over 53400; first certified check for S1800 
takes aN. Paul Cagle. 1341 Dustin Dr. Apt 17. Yuba City CA 
95991. [916} 673-502 I after 6 PM. 


FOR SALE: Heath H-B with 56 K programmable memory. 
H-8-4 serial board. Heath proto board. H-l 7 dual disk. Soroc IQ 
120 terminal. IDS 125 printer, CAT Novation modem, Heath. 
DOS and HUG software Complete system for S2500 Dan 
Wood ha ms, 9085 Arcosta BVd #379. San Ramon CA 94583. 
[415} 829-8792 


FOR SALE: T| Silent 700 terminal with acoustical coupler. 
Elderly, but m fine working condition, First certified check for 
$ 750 wins tfifc prize P will pay shipping Ted Van Sickle, 6541 
Grand Or. Beghion Ml 48116. [313} 229-5531 


WANTED: Black-and-white or color monitor for use with 
Sinclair ZX80. Must be in good condition WrIF pay up to & 100. 
Moke Donahue. 125 S Kenilworth Ave. Mt Prospect JL 60056, 
(312} 394-4695 after 6 PM 


FOR SALE: Supenalker Speech Synthesizer and Heuristics 
Speech rnput (32 words| cards for the Apple II. Supertalker. 
$195 Heuristics; $F65 Both for $340 Tom RehwoJdL 667 
Marbury 5£. Grand Raprrfs M) 49506. [616} 676-9734. 


FOR SALE: Altair SBCO ST00 computer with full-function 
front-panel display, 16-slot motherboard, and heavy-duty 
power supply [$2B3}. Contains 40 K memory [$395), 
MicropoNs 630 K dual-disk drive F053-2 [$4I0J. D C Hayes 
modem JSI64J. Teletype A5R33 teletypewriter with stand 
|S399f. and Heath H-l9 video display [$399] fecial system 
price of $1600. Shipping not included. Excellent condition. 
David C Mitchell. 435 Regency Ct Aurora IL 60505. (312} 
851-4631 evenings. 


FOR SALE: 1 am selling parts and spares from my old com¬ 
puter to pay for my new computer Two 8251A m<KJe by 
AMD. $3 each, one Intel P8085A, $ 10. erghr COM5GF6 Dual 
Baud Rate Generator; S6 each, and one National Semiconduc¬ 
tor 5C/MPJI; $ 7 Please add SI for postage Send cashier s check 
or money order. TbomasRapsin. 7 11 Black Rock Tpke. Fairfield 
CT 06430 


FOR SALE: Sinclair ZX8Q personal computer, tn perfect con¬ 
dition. Complete with these accessories TV and cassette con¬ 
nector AC adapter, 4 K BASIC, and 128-pa ge manual. $ 150.1 
pay the shipping Richard Grier. 30 Brrardale CL Derwood MD 
20855 r [30lf 840-1298 


FOR SALE: Complete 5-100 system including; Cromemco 
ZPU Z80A processor board; fnfo 2000 Discomen disk controller 
with two serial, one printer, and two parallel pons; Godbout 
Econoram 2 8 K static programmable-memory board; 55M 
1/0-4 interface board: SSM VBI-B video board plus driver soft¬ 
ware All boards assembled, new. and working. AN documen¬ 
tation and software for all boards included $600 or best offer 
Ricky Sacks. 4827 Court Rd. Houston TX 77053. [713} 
438 7575 


UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or Jess, and include complete name and 
address information. 

These notices are free of charge and wiif be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap¬ 
pearance in an issue of BYTE, 

Pfease note that it may rake three or four months for an ad to appear in the magazine. 



Not for sale in any 
bookstore! Not avail¬ 
able at any price! 

The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 
helpful Federal pub¬ 
lications; more than 
half, free. On topics 
like home repairs. 
Money management 


Nutrition, Informa¬ 
tion that could help 
you to a better way 
of life. 

To get your free 
copy just write: 

CONSUMER 

INFORMATION 

CENTER, 

DEPT.E 

PUEBLO, COLORADO 
81009 



nmmnrra^ 


further improve\ 
service to our customers we\ 

V have installed a toll-free \ 

\ WATS line in our\ 

\ \ Peter borough, New\ 

\ Hampshire officeA 

\ If you would \ 

\like to order a\ 
subscription tr\ 

V BYTE, or if \ 

\ you have a \ 

\ question relat-\ 

\ed to a B YTE\ 
subscription A 
vou are invited\ 

\ to call* \ 

J (800)258-5485\ 
between 8:00 AM and 
4:30 PM Eastern Time. 
{Friday 8 AM - Noon),, 
V * Calls from conth / 
\ nental U.S. 

\ only, 


BYTE's \ 

Toll-free 
Subscriber 
W.A.T.S. Line 


(800)258-5485 


We thank you and took 
forward to serving you. 


General Services Administration, 
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FOR SALE; Three Cal Cpmp Model 1 to B-tncfi disk drives. 
Brand new with case and power supply, includes instaUatfon 
manual. £350 each, or $1000 for all three. Brute Aldridge, 
f 3372 FieJdcresr Q. Sunnymead CA 92m f714J 653-0170. 


FOR SALE; Computer system. Processors' 6BOO, ZSO 
Memory 44 K programmable memory, 8 K programmable 
read-only memory Interfaces SwTPC MP-C. VIP-L, MP-N 
MF-S, JPC TC-3 4S00BFS cassette-rape, Electronic Systems 
MIA KCS cassette-tape. Innovative AD68A A/D. Floppy-disk 
drive: Percom LDF 400. Pirn ter: Base 2 800 MSI. Miscellaneous. 
Electronic Systems F09A modem with microphone. speaker, afl 
TVT FI boards. SwTPC GT-6 F 44 graphics board. SSSG wire-wrap 
and extender boards, two I/O wire-wrap boards, and 
documentation. 52500. John S Browring, 207 FB Mercury SE., 
Albuquerque NM B7 F IS, (505) 246-0783 


WANTED; Italian students interested in microcomputers 
would be very pleased It someone can help us with suggestions 
about making a mrcrocompuner and donations of useful thrngs 
to do such. Thank you in advance Prandinr PaoFo r Viale 
Europa 72/G, 25 F00 Brescra. Italy. 


FOR SALE: OSJ Challenger. 16 K programmable memory, 
B-mch dual floppy drsks, documentation Best offer. VTT ter¬ 
minal, 00 characters by 48 Tines, uppercase and Fowercase. Best 
offer Affair 680, front-panel switches. Best offer. Sydney B 
NeweJF, 31 Highland St, Colorado Springs CO 80906, [3G3J 
633-6194, (303) 634-3547. 


FOR SALE: Books on electronics, computers, and program¬ 
ming languages. Most are of very recent vintage Send 5A5E for 
my list. Also. J would like to purchase quality software for the Tf 
990 mrnrcdmputer John GrlF. Pte 5, Box 370, Btountviife TN 
376] 7, 


WANTED: Your programs for a Cromemco Dazzter video 
display and ADS Noisemaker FI sound board. Please state price 
and availability on KC standard cassette. Scott Griggs, 744 E 
4 1st St Ene PA F6504, (8 14) B64-B666. 


FOR SALE; Used terminals; Comprint 912S 225 cps 
60-column pnnfer using dense 9 by 12 dot matrix with R5-232C 
senal interface at up to 4800 bps Jwith handshaking); 5700 
new, in perfect condition, will seFI for 5425. Also, Datapoint 25 
line by 82 column video display [with Honeywefl name on the 
plastic nonglare screen) with furl keyboard and number keypad. 
DispEay has software cursor control, but no lowercase or scroir. 
5395 or best offer Richard Rudell. 1530 5 6th St. Apt C F F09. 
Minneapolis MN 55454, (612) 332-022B 


FOR SALE: Houston Instruments Hiptor plotter. SerraF and 
parallel interfaces, several new packages of pens Uses S Vi by 
1 ] paper. ExceJFent condition. List 51F00, yours for S800 or 
best offer Will COD. Also, Aran BOO software: Assembler, by 
Quality Software (cassette and manuals). Paid 525. yours for 
5 30 postpaid Paul Johnson, 23 7 Rockingham Rd. Lon¬ 
donderry NH 83053, J603J 434-4 ] 3 6. 


FOR SALE: A copy of the second issue of flYTE, In almost 
mint condrtion. Cost is 51.50 plus SO 50 for the stamps. Mxdwi 
G Scott, 2204-3 Arbor Cir, Downers Grove FL 60515. 


FOR SALE: Serectric mechanism printer 8CD code can be 
easily converted to provide excerienr Fetter-qualffy print for an 
Appfe system. Documentation for conversion and technical 
manual for terminal included Sturdy, good condition. 5450 
delivered anywhere in New England. Bob Allison, 235 
Washington St. Marblehead MA 01945, (6 I 7] 631-6222. 


FOR SALE: North Star 64Q computer. New in box. never 
used, Cosr 54300, want 53500. AFso. Anabex 9500. Cost 
51600. want SF 200. You pay shipping. Jeff Lee. Rte 3. Box 
640, American Cyn Rd. Vailejo CA 94590, (707) 642-53 FO 


FOR SALE: Two intel memory boards with a total or 64 K 
bytes of programmabfe memory Conramrng 250 ns 2107Cs 
arid some Interface circuitry. Each board can be used as 9 bits 
by 32 K or IB bits by F6 K. ExceFJenr for making 8- or l6-bi(. 
memory. 5250 gets both boards and their documentation. 
WilFard Korfhage, RGB 5408. Richardson TX 75080. 

FOR SALE: BYTE. March 1977 to February I960. Kilobaud 
Mrcrocomputrng, January F97B to February 1981, and Interface 
Aae, November 1977 to August I9B0. Excellent condition, R 
Kolia, 4443 Fuller St. Santa Clara CA 95050 (400) 496,6798. 

FOR SALE: Tektronix Model 6fF storage-dispFay system 
BrancFnew tube, system completely up to factory specifications 
5 F 500. J McCord. 330 Vereda Leyenda, Goleta CA 93117, 
(80S) 963-6589. 


FOR SALE; Facit 4070 paper-tape punch; parallel TTL Inter' 
face, 75 cps, roFi, arrd manuals in exeeFJeor shape; 5325 
Digitronix 254QEP 400 cps paper-tape reader: I 9-inch rack and 
manuals, in good shape; 5 225. Remex651 paper-tape reader 
19-inch rack. 5200. SB 1 music board by SSM with manuals and 
CP/M format music floppy disk; 5175. SwTPC CT1024 termrnal 
RS-232C video output, 32 characters by 16 Tines, with 
manuals; 5100, Larry Snyder, S78 W17675 Canfield Dr 
Muskego Wl 53150. (4F4| 679-9706. 



BYTE's Ongoing Monitor Box 


Article # 

Page 

Article 

Authorfs} 

1 

26 

The Santa Cruz Open; Othello Tourna¬ 
ment for Computers 

Frey 

2 

38 

Build a Z8-Based Control Computer 
with BASIC, Part 1 

Garcia 

3 

48 

Harvesting the Sun's Energy 

Mobus 

4 

60 

Mountain Computer's MusicSystem 

Moore 

5 

94 

What Time Does the Sun Rise and Set? 

Barkstrom 

6 

136 

Multiprocessing with Motorola's 
MC68Q9E 

Scales 

7 

158 

Computer Simulation of a Solar-Energy 
System 

Doan 

8 

174 

The Atari AssembledEditor 

Pelczarski 

9 

178 

Energy Conservation with a Microcom¬ 
puter 

Jackson and 
Callahan 

10 

230 

Kalman Mileage Predictor-Monitor 

Lobdrli 

1 1 

252 

The infamous Traveling-Salesman Prob¬ 
lem: A Practical Approach 

Parry and 
Pfeffer 

12 

308 

Micromodem Support in Apple Pascal 

Robinson 

13 

326 

Life After Death 

Macaluso 

14 

334 

DOSPius: Double-Density Operating 
System for the TRS-80 

Kolya 

15 

344 

Pertom's Doubler 

Kelly 

16 

354 

Videx Keyboard and Display Enhancer 

Pelczarski 

17 

388 

Computer-Aided Drafting with Apple 
Pascal 

Sokol 


FOR SALE: The first year of BYTE in very good condition. 
Arthur Mechfer, 2724 Wagner St. Cincinnati OH 45225 


WANTED: Schematics and any other technical information 
on a Raytheon video termrnal, type DJDS-400. Model 
#40 r-2 AM 70. WiJF pay reasonable reproduction costs or wili 
return originals after rreproducoon. Anthgny Pip ski. 40 
Brookside Ter. Clark NJ 07066. 


FOR 5ALE: Digital Group Bytemaster computer, video 
display, and keyboard. 64 K, 4-channer serial communications, 
and double-density disk controller card. ExceFJenr condition, full 
documentation, in original shipping cartons. 5 F500 firm. Brian 
Goodheim. 100 S Spring St. Aspen CO 816 I I, (303J 925- F 55B 


FOR SALE: Radio-teletypewriter interface for TRS-80 ModeN. 
Macrotronics M80 with M800 and FSD-l demodulator for 
baudot and ASGf. Air factory built, one chassis with power sup¬ 
ply. tuning meter, and audio frequency-shift-key in g generator. 
5250. Mel Glinsky, 35 Lance Dr. Somers CT 06071. (203) 
763-0581 


FOR SALE; TRS-80 Model F, Level 2. 16 K. Realistic cassette 
recorder CTR-BO. Expansion interface with RS-232C board 
Novation CAT modem, documentation, programs, manuars, 
etc Will sell for 51000 or best offer. Lee Costa the. 25-98 36th 
St. Long Fsland Gry NY M ?G3. (212) 545-908B 


FOR SALE; 051 Chalfenger IIP system with 5-rnch floppy-disk 
drive, OSt 65D operating system, 32 K programmable memory. 
32 by 64 video and graphics, joysticks, sound output, printer 
output, books, manuals, and software. 5 F275 AJ Casper, 3632 
CTH l Saukville WF 53080, (414) 2720920 days, 6754946 
evenings. 


FOR SALE; DG systems, both 100% functional, in dress 
cabinets with documentation and software. ZSO. 26 K static, 
single 8-inch floppy, full keyboard, and monitor; S 1 700. Z8G. 
64 K, static, dual 8-rmch floppies, printer B, full keyboard, and 
monitor, 52600. Dual 8-mch floppies in dress cabinet: 5800 
Willing to deaf Haty Johnson, 6915 Maple Fox Ln, Houston 
TX 77338 


FOR SALE: MicroChess 2.0. For old-ROM PETs, rncompati- 
ble with my present system. Has erghc revels of play, clock, and 
algebraic notation on squares for move entry. Fits <n 8 K at 
memory. Write or phone me with your offer. David MagiFI. 
2001 Carling Ave. Apt #1709, Ottawa Ontario. K2A 3W5 
Canada, (6 3 3} 722-3566 


April BOMB Is Logical Choice 

Once again, Steve Ciarcia won 
first place, this time for "Build a 
Low-Cost Logic Analyzer," (page 
36), Steve wiil receive S 100 for his 
article describing champagne 
troubleshooting for beer budgets. 
Harold Corbin took second place 
with his article, "An Introduction 
to Data Compression," (page 2IS) 
which described how to get more 
bang for the byte. Harold receives 
S50. "The MicroAce Computer," 
by DelmarSearis [page 46) came in 
third, and described the trials and 
tribulations of building and using 
this low-priced Z80-based com¬ 
puter kit. 
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A&A SFTW CO 462 
A8 COMPUTERS 475 
ASM PRODUCTS 286 
ACTION COMPUTER 81 
ACTS AUDIO INC 464 
ADAPTIVE DATA 6 ENERGY 159 
ADDfSON-WESLEY 413 
ADROIT ELECTRONICS 466 
ADV COMP PROD 484, 465 
ADV MICRO SYS 62 
ADV SARGAM CORP 474 
ADVENTURE INT'L 162 
AFTERTHOUGHT ENG 490 
ALL ELECTRONICS CORP 464 
ALLISON INDUSTRIES 260 
ALLOY ENG INC 120 
ALPHA BYTE STORAGE 59 
ALPHA BYTE STORAGE 349 
ALPHA OMEGA COMP SYS 490 
ALTOS COMPSYS 76, 77 
AMER BUSINESS COMP 461 
AMERCOMPEXCH 472 
AMER COMP & TELECOMM 345 
AMER SQUARE COMP 269 
ANADEX 151 
ANCIE LABS 214 
ANCRONA 463 
APPARAT INC 391 
APPLE COMPUTER INC 13 
APPLE COMPUTER INC 13 
ARCSOFT PUBLISHERS 470 
ARISTO POLKS 343 
ARTEC ELECTRONICS 254 
ASAP COMP PROD INC 292. 293 
ASHTON TATE 255 
ATARI PERSONAL COMP 217 
ATLANTIS COMP SERV 336 
A TV RESEARCH 460 
AUTOCONTROL INC 472 
AUTOCONTROL INC 472 
AUTOMATED EQPTMNT 400 
AUTOMATED EQPTMNT 401 
AVOCET 295 
AXIOM CORP 169 
B & B ELECTRONICS 474 
BASF SYSTEMS 233 
BELL r JOHN ENGR 465 
BENCHMARK COMP SERV 466 
BETA COMP DEVICES 469 
BIT BUCKET, THE 409 
BOWER-ST EWART 128 
BUDGET SOFTWARE 474 
BURR-BROWN 360 
BYTE BOOKS 223 
BYTE BOOKS 224 
BYTE BOOKS 225 
BYTE BOOKS 226 
BYTE BACK ISSUES 411 
BYTE SUB 399 
BYTE WATS 494 
CALIF DIGITAL 482, 463 
CALIF COMP SYS 21 
CALIF SOFTWARE 269 
CAMEO DATA SYS INC 431 
CAWTHON SCEENTF GRP 466 
COM 474 

CENTEC CORP 206 
CENTRONICS 105 
CER-TEKINC416 
GFR ASSOC INC 367 
CHIPS & DALE 464 
CHRfSLIN INDUSTRIES 239 
CHRISLIN INDUSTRIES 291 
CMC INT'L 101 
COASTAL COMP SYS 342 
COLOR SOFTWARE 220 
CQMP-U-CQN 335 
COMPILER SYS INC 280 
COMPONENTS EXPRESS 356 
COMPUDYNE INC 462 
COMPUMART 124, 125 
COMPUTER AGE 364 
COMPUTER AID 468 
COMPUTER AID 468 
COMPUTER CASE CO 397 
COMPUTER CROSSROADS 200 
COMPUTER EXCHANGE 319 
COMPUTER FACTORY 123 
COMPUTER FURN & ACCSS 238 
COMPUTER MAIL ORDER 245 
COMPUTER MAIL ORDER 265 
COMPUTER PLUS 468 
COMPUTER SHOPPER 464 
COMPUTER SPCLTIES 116, 117 
COMPUTER STOP, THE 459 
COMPUTER TECHNOLOGY 362 
COMPUTER WRHSE 155 
COMPUTERS ETC 374 
COM PUTERS ETC 380 
COM PUTERS ETC 384 
COMPUTERS PLUS 460 
COMPUTERS WHOLESALE 248 
COMPUTERS WHOLESALE 471 
COM PUTERW1SE 135 
COM PUT EX CORP 256 
COMPUVIEW PROD INC 67 
CONLEY GRAPICS 360 
CONCOMP IND 142 
CONCORD COMP PROD 303 
CONSUMER COMP I30 r 131 
CONSUMER COMP 210 
CONSUMER COMP 389 
CORVUS SYS INC 93 
COVALIND INC 188 


103 

CPU SHOP, THE 447 

218 

MAROT SFTW SYS INC 298 

104 

CREATIVE DISC SFTW 395 

219 

MAROT SFTW SYS INC 325 

105 

CREATIVE SFTW DEV 474 

220 

MARY MAC INDUSTRIES 282 

106 

CREATIVE SOFTWARE 382 

221 

MC CLINTOCK CORP 393 

107 

CROMEMCO 1, 2 

■ 

MCGRAW-HILL BOOK CO 272 

108 

CRYSTAL COMPUTER 109 

* 

MCGRAW-HILL BOOK CO 405 

* 

CYBERNETICS INC 196 

* 

MCGRAW-HILL COLL 01V 350 

109 

DATA DISCOUNT CTR 256 

* 

MCGRAW-HILL MAGZ 184 

409 

DATA-ED113 

■ 

MCMILLAN BOOK CLUBS 257 

110 

DATA HARDWARE 462 

* 

MEAS SYS 4 CONTROLS 26, 29 

* 

DATALEX COMPANY, THE 299 

223 

MEMORY MERCHANT 101 

i 296 

DATASOFT 147 

224 

META TECHNOLOGIES 283 

112 

DATASOUTH COMP CORP 49 

225 

META TECHNOLOGIES 432 

113 

DELTA PROD 213 

“ 

MFE DATACOM PROD 466 

114 

DENVER SFTW CO, THE 86, 67 

102 

MI-8 474 

115 

322 

DESIGNER SOFTWARE 201 
D1GATEK CORP 470 

227 

MICRO AGE COMP STORE 52, 

53 

116 

DIG 1 AC CORP 399 

229 

MICRO BUSINESS WORLD 300 

117 

DIGIBYTE SYS CORP 347 

230 

MICRO COM 231 

116 

DIGITAL DATA SYS 466 

326 

MICRO COMP COMM 470 

119 

DIGITAL GRAPHIC SYS 407 

* 

MICRO COMP DISC CO 310 

120 

DIGITAL MARKETING 6 

231 

MICRO COMPATIBLE 57 

121 

DIGITAL MARKETING 305 

232 

MICRO DESIGN 460 

122 

DIGITAL PATHWAYS 337 

* 

MICRO FOCUS LTD 99 

123 

DIGITAL RESEARCH 265 

234 

MICRO HOUSE 340 

124 

DIGITAL RESEARCH COMP 457 

235 

MICRO HOUSE 341 

125 

DISCOUNT DATA FORMS 470 

236 

MICRO MANAGEMENT SYS 247 

126 

DISCOUNT SFTW GRP, THE 376 

237 

MICRO METRIC 466 

127 

DJ 'Al'’ SYS LTD 187 

238 

MICRO MIKE'S 79 

126 

DU AL SYS CONTROL CORP 203 

* 

MICRO MINT 318, 490 

129 

DYMARC IND 405 

239 

MICRO PRO INT L 193 

130 

DYNABYTE BUSN COMP C tlf 

240 

MICRO PROCESSOR SYS 470 

131 

DYNACOMP 228 

241 

MICRO SCI 207 

436 

DYNACOMP 229 

242 

MICRO WORKS, THE 66 

132 

DYSAN CORP 14 

243 

MICRO-SPOT ELECTR 468 

133 

DYSAN CORP 15 

244 

MSCROCOMP TECH INC 353 

134 

ER HARDINS MLTRY MAD 387 

245 

MICROCOMPEQUIP 68 

135 

E/Z ASSOC 460 

246 

MICRODASYS 167 

161 

EAST COAST COMP 484 

247 

MICROMAIL 377 

136 

ECOSOFT 18 

248 

MICROMATE ELECTR INC 408 

* 

EFFICIENT MNGMNT SYS 256 

249 

MICROSETTE INC 331 

' 

ELECTROVALUE IND 460 

250 

MICROSOFT (CPD) 25 

MICROTECH EXPORTS 413 

137 

ELECTROLABS 454 

251 

111 

ELECTROSONID 350 

253 

MICROTEK PERI PH CORP 249 

138 

ELECTRONIC CONTROL 409 

254 

MICROWARE 263 

139 

ELECTRONIC EQUIPMENT 460 

255 

MIDWST COMP PERPH 64 

140 

ELECTRONIC SPCUSTS 302 

42 

MIDWST MICRO WRHSE 365 

141 

ELECTRONICS APPL SERV 466 

256 

MIKOS 456 

142 

ELECTRONICS CENTER 456 

257 

MILLER MICROCOMP SERV 232 

143 

ELUS COMPUTING 364 

258 

MINI COMP SUPPLIERS 172 

144 

EPSON AMERICA 261 

259 

MINI MICRO MART 24$ 

145 

ESCON417 

260 

MINI MICRO MART 491 

146 

ESSEX PUBLISHING 378 

261 

MINI MICRO MART 492 

147 

EXECUTIVE SYS INC 97 

262 

MINI MICRO MART 493 

146 

EXO ELECTRONICS 403 

263 

MIRO COMPUTERS INC 401 

* 

EXTEMPORE INC 484 

264 

MORROW DESIGNS 73 

149 

FAIRCOM 248 

265 

MORROW DESIGNS 75 

150 

FARNSWORTH COMP CTR 397 

266 

MOSTEK MICRO SYS 23 

151 

FBN DATA SYS 334 

* 

MOTOROLA INC 199 

152 

FEITH SOFTWARE 462 

267 

MOUNTAIN COMPUTER 19 

153 

FORDHAM 456 

266 

MOUNTAIN DlSTR 296 

155 

FREDERICK COMP PROD 114 

269 

MOUNTAIN VIEW PRESS 176 

157 

GIMIX INC 56 

270 

MPI 271 

158 

GIMIX INC 470 

271 

MTI INC 260 

159 

GODBOUT ELECTR 236, 237 

272 

MULLEN COMP PROD 180 

160 

GORDON, MARK COMPS 374 

273 

MUSYS 169 

162 

H & E COM P UTRON10S 327 

274 

NAT L DATA SUPPLIES 474 

163 

H A E COMPUTRON1CS 329 

275 

NEBS 391 

164 

HANLEY ENGNRING 480, 481 

436 

NEC AMERICA 33 

165 

HAPPY HANDS 401 

276 

NEC AMERICA 68. 69 

166 

HAYDEN BOOK CO INC 339 

277 

NEECO 181 

167 

HAYES MICROCOMP PROD 137 

* 

NET RON ICS 112, 284, 286, 290 

168 

HEATH COMPANY 16 

27B 

NORTHWEST COMPUTER 408 

169 

HEATH COMPANY 17 

279 

NOVELL DATA SYS 243 

170 

HEMENWAY ASSOC 241 

p 

NY COMP EXPO 315 

171 

HEURISTICS 385 

260 

ODESTA PUBLISHING 24 

172 

HEWLETT-PACKARD 215 

261 

OHIO DATA PROD CORP 196 

173 

HIGH TECHNOLOGY INC 10 

282 

OHIO SCIENTIFIC INSTR C IV 

174 

HOBBY ROBOTICS 352 

263 

OKIDATA CORP 9t 

175 

HOUSTON INSTRUMENTS 65 

284 

OLIVER ADVANCED ENG IN 472 

176 

HOUSTON INSTRUMENTS 65 

265 

OLYMPIC SALES 369 

177 

ICC BUSN RESEARCH 163 

266 

OMEGA MICRO COMPUTER 383 

178 

IJCAI-81 425 

287 

OMEGA SALES 250, 251 

154 

IMPRINT SOFTWARE 466 

286 

OMNI RESOURCES 139 

179 

IMS INTERNATIONAL 143 

* 

ON COMPUTING 273 

1BO 

INFOSOFT SYSTEMS INC 382 

289 

ORANGE MICRO 164 

181 

INNOVATIVE PROD 403 

290 

ORANGE MICRO 165 

182 

INNOVATIVE SFTW APPL 240 

291 

ORANGE MICRO 173 

183 

INTEC 490 

292 

ORTHOCODE GROUP 383 

184 

INTEGRAL DATA SYS 65 

293 

OSBORNE COMPUTERS 51 

185 

INTEGRAND 146 

294 

OSBOR N E/M CG RAW H1LL 195 

186 

INTERACTIVE BUSN 204 

156 

OSBORNE-WILSON LTD 411 

187 

INTERACTIVE MICROWRE 346 

* 

OWENS ASSOC 36, 37 

188 

INTERNATIONAL MICRO 259 

295 

PACIFIC COMP BRK 379 

189 

INTERTEC DATA SYS 83 

297 

PACIFIC DISC SFTW 466 

190 

"191 

INTLGNT DEVICES MN 472 

INTROL CORP 464 

298 

PACIFIC EXCHANGES 309, 462, 

490 

192 

IPEX INT'L 450 

301 

PAGE DIGITAL 473 

193 

ITHACA INTERSYSTEMS 8, 9 

302 

PALOMAR COMP EQUIP 311 

194 

JADE COMP PROD 478, 479 

303 

PAN AMERICAN ELEG INC 449 

195 

JAMECO ELECTR 476, 477 

304 

PAPER TRACTOR 367 

196 

JDR MIC RODE VICES 451 

305 

PASSWORD DlSTR 466 

197 

JR INVENTORY CO 454 

306 

PC NEWSLETTER 466 

196 

KERN PUBLISHING 156 

307 

PCD SYSTEMS INC 22 

199 

KLG-FOX 490 

306 

PE ROOM DATA 7 

200 

KMEGA MlOROSFTWARE 211 

309 

PERCOM DATA 35 

201 

KONAN CORP 175 

310 

PE ROOM DATA 35 

202 

LABORATORY MICROSYS 391 

312 

PERSONAL CHECK MGR 64 

203 

LEADING EDGE PROD 197 

313 

PERSONAL COMPUTERS 240 

204 

LEO ELECTRONICS 132 

314 

PERSONAL SOFTWARE 26. 29 

* 

LIFEBOAT ASSOC 307, 321 

315 

PHASE ONE SYS INC 209 

207 

LNW RESEARCH 277 

316 

PICKLES & TROUT 411 

208 

LQ-BALL COMPUTERS 297 

317 

POTOMAC MICRO-MAG 1C 372 

209 

LOBQ DRIVES INT'L 103 

318 

POWER ONE INC 219 

210 

LOGICAL DEVICES 348 

319 

PRENTICE CORP 336 

211 

LOMAS DATA PRODUCTS 346 

320 

PRIORITY ONE 486, 467 

212 

LYBEN COMP SYS 462 

321 

PRIORITY ONE 488, 469 

213 

LYBEN COMP SYS 472 

323 

PROMETHEUS PRODUCTS 361 

214 

MACROTRONICS 462 

324 

PURCHASING AGENT, THE 278 

215 

MACROTRONICS 490 

325 

Q ANT EX DIV 313 

216 

MAGNOLIA MICROSYS 474 

320 

QUALITY COMP PARTS 330 

217 

MANNERED ELECTR CORP 190 

327 

QUALITY COMP PARTS 470 


329 QUALITY SOFTWARE 395 

330 QUASAR DATA PROD INC 279 

331 QUEST ELECTR 455 

333 RACE! COMPUTES 393 

334 RADIO SHACK 403 

336 RCA 20 

337 REDDOX CORP 107 

338 REI127 

339 ROBOTICS AGE 411 

340 ROCHESTER DATA 366 

341 ROUND ROBIN SFTW 490 

342 S & M SYSTEMS 74 

343 SC DIGITAL 405 

344 S-100 INC 403 

345 SCIENTIFIC ENGRG LABS 389 

346 SCION CORP 5 

347 SCITRONICS 90 

* SCOTTSDALE SYSTEMS 218 

349 SEATTLE COMP PRODS 115 

350 SELECT INFO SYS 355 

351 SIERRA DATA SCIENCES 258 

352 SlGNUM 474 

353 SLUDER 464 

354 SMOKE SIGNAL BRDCSTG 71 

355 SMOKE SIGNAL BRDCSTG 
(DEALERS ONLY) 71 

356 SOFT TOOLS 356 

357 SOFTECH MICROSYS186 

358 SOFTECH MICROSYS 357 
53 SOFTWARE REVIEW 289 

' SOLID STATE SALES 222 

359 SOLID STATE SURPLUS 460 

360 SORCIM 154 

361 SORRENTO VALLEY ASSOC 92 

362 SORRENTO VALLEY ASSOC 166 

363 SOU TH ER N SE MICN DIR S 373 

364 SOUTHWEST TECH PROD C tl 

365 SPECTRUM SOFTWARE 317 

366 SSM MICRO COMP PROD 11 

367 STATIC MEMORY SYS 275 
366 STONEHENGE COMPUTER 407 

369 STRUCTURED SYS GRP 55 

370 SUBLOGIC 288 

371 SUMMAGRAPHICS 216 

372 SUNNY INTL 456 

373 SUPERSTAR INTL 371 

* SUPERSOFT 63, 108, 179 , 221, 
351, 375, 361 

375 SYBEX177 

- SYNCHRO SOUND 166 

377 SYNERTEK SYSTEMS 369 

378 SYS INTERFACE CONS 290 

379 SYSTEMS PLUS 363 

381 TARBELL ELECTR 409 

382 TARCO DEVELPMT CORP 462 

383 TARCO DEVELPMT CORP 490 

384 TECHNICAL INNOVATIONS 472 

385 TECHNICAL SYS CONS 119 

386 TECMAR INC 149 

387 TEI INC 183 

386 TELEVIDEO INC 95 

389 TELEVIDEO INC 153 

390 TERCER MEDIO 157 

391 T EXAS COM P SYS 294 

392 THOMAS V LENZ 417 

376 THREE MOO 165 

410 THREE M CO 387 

394 THREE-G CO INC 413 

395 THUNDERWARE 323 

396 TIMIN ENG CO 400 

* TIN N EY, RBT GRAPHICS 227 

397 TNW CORP 407 

398 TOOLSMITH, THE 470 

399 TO RO PK COM PT ROO M 4 70 

400 TOTAL DIGITAL ENG 254 

401 TOXEN COMP SYS 464 

402 TRANSET CORP 393 

403 TRANSWAVE CORP 121 

404 TRIFORMATION SYS 148 

405 TRINITY GRP, THE 468 

406 US MICRO SALES 253 

407 US MICRO SALES 467 
406 US ROBOTICS 287 

* UNITED SFTW OF AM 133 

411 UNITED SYSTEMS CORP 399 
439 UNITED SYSTEMS CORP 399 

412 VAN HORN OFFICE SUPP 395 

413 VANDATA359 

414 VECTOR GRAPHICS 145 

415 VERBATIM CORP 129 

417 VIDEX 365 

418 VISTA COM PUTEFt CO 111 

419 V LAS A K COM P SYS 27 

420 VOTRAX89 

421 VR DATA 397 

422 WASH IN G TO N CO M P S ER V 445 

423 WESTERN WARES 472 

* WESTICO INC 141, 460 

■ WHITESMITH'S LTD 301 

424 WICAT SYSTEMS 61 

425 WILD HARE COMPSYS 171 

426 WINTEK CORP 466 

427 WINTERHALTER 6 ASSOC 206 

429 WW CO M PON ENT SUPPLY 453 

430 X COMP 267 

431 X NET INFO EXCH 462 

432 XENTEK INC 416 

433 XENTEK INC 425 

434 XY LOGICS INC 116 

435 ZENRAD CONTROLS 472 

- ZOSEX 161 









The Dynabyte Difference: Unequalled price/performance 

with total expandability. 


Buying the powerful 
Dynabyte 5615 isn’t only smart, 

it’s cost efficient. 


The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back¬ 
up to your system also. If its tape back-up you 
need, then choose our .5700. If you need less 
storage, our 514" floppy 5200, our 8" floppy 
5300 or our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 
The 5615 system is available with either 
single user CP/M or our enhanced MP/M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space, Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP/M operating system that supports a 
host of existing languages and meets minicomputer standards. 

No multi-user applications library is so responsive to your needs. The 5615 features Business 
Manager,™ the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail¬ 
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicomputer capability in your hands. That’s 
the 5615, That’s the Dynabyte Difference. Call 
Mike Seashols,Y P Marketing (800) 227-8300. 

In California (415) 329-8021. Dynabyte, 

115 Independence Drive, Menlo Park, 

California 94025. 




Business Manager is a registered trademark of Dynabyte* CP/M and MP/M are registered trademarks of Digital Research Corp. 

Circle 130 on inquiry card. 










Over15,000items in inventory could be 
a nightmare. But it’s not ’cause my 
Challenger computer works 
like a raJ dream.” 


“My fastener business is 
growing rapidly. I have over 
800 customers utilizing my 
15,000 inventory items daily. 
Keeping track of inventory, 
orders, and receivables at 
this volume level could be 
a nightmare. But it’s not 
’cause my Challenger com 
puter works like a dream. 
Terrific, Ohio Scientific!” 


Ohio Scientific was first to add Winchester 
hard disk drives to microcomputers. This 
advanced technology allows low cost 
microcomputers to store over 100 times 
as much information on line as they 
could before. 


Rich ard No tan, Pres i den t, 
Aerospace Nyiok Corp. r 
Ha wthorne, New Jersey 



“With our Challenger computer we’ve developed 
sophisticated real estate programs and information 
files that give our customers and our sales 
associates that extra edge in fast, accurate real 
estate market information analysis and forecasting. 

We now have a strong managerial accounting and 
market information system as well as word process¬ 
ing at an affordable cost. Terrific, Ohio Scientific!” 

Charles Smith, Jr., President, Montague, Miller & Co.. Realtor 

Charlottesville, Virginia 



“I’m a fuel oil jobber, 
and I can't believe how 
reliable my Challenger 
has been, with all it 
has to keep track of. 
But, it’s been doing it 
for two years now, and 
that’s terrific, Ohio 
Scientific!" 

Wade Carlson, 

Vice President, 


OHIO SCIENTIFIC HARD DISK BASED 
MICROCOMPUTERS START AT LESS THAN $10,000 
AND ARE SOLD BY MORE THAN 400 DEALERS 
NATIONWIDE. FOR THE ONE NEAREST YOU, 
CALL 1-800-321-6850 TOLL FREE. 


0 ^' 



Wally Carlson & Sons, 
Lindstrom, Minnesota 


a Company 

1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • [216} 831 -5600 
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